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ADVERTISEMENT 



TO THE FIRST EDITION. 



THE Board of^ Agriculture had 
hardly been established, before it received 
intelligence from various parts of England, 
of the singular success with which Mr, Jo- 
seph Elkington, a Warwickshire Farmer, 
practised the Art of Draining Land ; the 
publication or discovery of which was repre- 
sented to be one of the greatest means of 
promoting the improvement of this Country , 
that could be suggested. It i$ unnecessary 
to trace the various «teps taken by the 
Board) for attaining so important an objeft. 
It may be sufficient to mention, that in j^^ 
consequence of a motion made by its Pre^ 
sident, on the loth of June, 1795, the 
House of Commons voted an Address; 
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^^ That His Majesty would be graciously 
pleased to give diredlions for issuing to 
Mr. Joseph Elkington, as an inducement 
to discover his Mode of Draining, such 
sum as His Majesty in his wisdom shall 
think proper, not exceeding the sum of 
I cool, sterling; and to assure His Majesty 
that this House will make good the same 
to His Majesty. '^ 

Mr. Elkington's health being extremely 
precarious, there was a risk that the Public 
might lose the benefit of the knowledge be 
had acquired, by the experience of above 
thirty years, in a species of Improvement, 
which, in these kingdoms, ought to be con- 
sidered as the basis pf every Qther, Tq pre-r 
vent so unfortunate a circumstance, the 
Bo^rd resolved to send Mr. John John- 
j^ stone, to visit, in company with Mr. El- 
kington, the principal Drainages he was 
executing, and to take Drawings thereof. 
Jt is to be hqped that the following Re- 
port^ 



(vii) 

port, the result of that journey, with the 
annexed Views and Se6tions, will furnish 
the Reader with very satisfa6tory informa- 
tion upon the subje6b of this Art, and 
will sufficiently explain the various Modes 
of Draining Land, whether pra6tised by 
Mr. Elkington, or others. 

l^don. May 17jj7. 
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THE Writer having, by appointment of 
the BoAiti> of Agriculture, and of the High* 
LAVD Society of Scotland, accompanied Mr. 
£ikington on a Survey through those counties of 
England where he was executing the most re- 
markable Drainages at that time (in Summer 
1796), foir the purpose of acquiring a knowledge 
of his Art ; and having thus had an opportunity 
of seeing the operation carried on in all its stages^ 
he hopes the following pages will be found to con- 
tain th# fullest and most correft Narrative of that 
useful Discovery, hitherto laid before the Public : 
—a Discovery by which many thousand acres of 
the southern part of this island have been already 
1^0 much improved. 

s- 

When the Writer has ventured to propose any 
thing new, or that does not come within the 
fcounds of Mr. Elkington's praftice, he has done 
so, not with a view of recommending his own^ but 
irom a desire of giving hints that may be useful 

to 
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to others. The observations he has ventured ta 
suggest,, with regard to the importance of the 
objed he is describing, and the real advantages 
to be derived from Mr. Elkington*s Mode of 
Draining, he has endeavoured to establidi, by 
authentic quotations from the Agricultural Re-t 
ports of those counties in England where these 
advantages are taken notice of, and ftom othcx 
satisfadory sources of information^ 

• It cannot be expedted that he is to enter iijta^ 
fcarned disquisition on the nature of springs, a phy- 
sical inquiry into the cause and formation of bog$» 
or into a chemical examination of the qualities of 
soil : — these are researches that come not, within 
the limits of his knowledge^ although in some de> 
gree connected with the subjed. He will con-* 
tent himself wi til briefly stating fads,^ so far as to 
explain the principles of the Arj, and will en- 
deavour to convey its meaning in the best Ian- 
gu^e he can» so far as the nature of the subjicd 
jcd will admit* Where he has used provincial 
words, which are almost unavoidable in a Gepr-. 
gical Treatise of this kind, he has done so, be- . 
cause they are the terms of expression commonly 

applied j 
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applied ; but he has also added such explanatioi^ 
as . will render their meaniog generally under-' 
stood. 

Being aware that, without the help of explana- 
tory Sketches, it would have been impossible to 
convey a just idea of the nature and principles 
upon which the system is founded ; he has there- 
fore given such Plans of the various situations, 
and Sed:ion§ representing the inclination of those 
internal Strata, that produce Springs and Wetness 
in. ground, as he hopes will be useful in facilitat- 
ing the acquirement of that knowledge. The 
origin of this discovery he has thought proper to 
explain; which, although immaterial in itself, may 
^erve as a proof of the circumstances that first led 
]Mr. Elkington to a knowledge of the Art. 

To the drainage of bogs, and other wet ground 
caused by springs, he has confined the subjeft of 
this Report, more than to that of soils that are 
injured only by rain-water stagnating on the sur- 
face ; the former being a branch of the system 
that has hitherto been less known or attended to, 
and as l|ie latter is a part of it more generally 

■ 
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understood, and not so much the objeft of Mr* 
Elkingtop's pradtice* 

The mode, however, of Draining some soils, the 
wetness of which does not proceed from continual 
springs, and where the auger is seldom applied, he 
has endeavoured to point out in a manner wherC"* 
hy it may be accomplished by means of much less 
cutting and expence than what has formerly bcei^ 
praftised. He has also, in tl\e Second Part of 
the Work, given a [>articular description of al) 
the diflferent modes of Hollow and Sur&ce- 
draining, as more especially praAised in the 
eastern counties of England; and, in the Ap' 
pendix, has offered hints, which be hopes may be 
useful in direfting the further improvement of bogs, 
&c. after being drained. 

As the former Edition of this Work was written 
under circumstances not so favourable to perspi-^ 
cuity and detail, it is now offered to the review of ** 
the Public with such Gorre&ions and Additions 
as the Writer's praftice and experience has en- 
abled him to make ; and which he hopes will ren- 
der it more useful. The Plates have liM^ise been 

revised. 
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tevised, dnd^ for the sake of further illustration^ 
several new ones have been added i and the whole 
is now arranged in a better manner^ 

To the BoARp of AoRicutTt^RE, &c* it is 
humbly offered^ with a view to facUitate the ac- 
quisition of this useful Art ; and if^ through its 
means, a desite to prosecute the improvement it 
recommends should be excited, the Writer will 
feel a satis&ftion, by having, in some degree^ 
contributed to establish that important objedj 
hoping that, by the influence of that Honourable 
Board, and of the Society, under whose patronage 
he attended Mr. Elldogtoiu the knowledge of 
it will be so much extended, as to render the prac-* 
tice of it general, in every situation where it may 
1be_ applied with advantage^ 

When it comes into the hands of some of those' 
intelligent Gentlemen who have seen, and are 
acquainted with the nature and method of Mr. 
JElkington's system, the Writer hopes they will 
pass o^er any imperfedions that this Account 
may contain, and will not hesitate to corredt it* 
errors, or to supply, its defeds^ 
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OF all the arts that have excited the attcn- 
tion^ or called forth the exertions bf mankind, 
none has been discovered so valuable, of so gene- 
rally useful, as Agricnltikre ; not only by rewarding 
the skill and industry of the individual, but by 
exalting the prosperity of a nation* 

It is^ \lhdoubtedly, the mo^t lancient, land the 
foundation on which all other arts depend ; a 
foundation eVery day beconiing stronger and more 
respedable> by acquiring support and encourage- 
ment from the first charaders in thii kiiligdom. 
Having now attiiined that degtee of respectability 
which its nature and utility^ as a great national 
obje<5t, deserves^ it cannot fail of exciting a very 
general attention to the pradice of it ; a practice 
by which the permanent interests of the kingdom 
may be so much advanced. Agricultural pursuits 
are» of all others, the most conducive to health 
tod vigour* The study, or theory of it, enlarges 

B the 



2 INTRODUCTION. 

the intelleftual, and its praftice employs in use- 
ful exercise the aftive powers of man. By much 
the greate&t part of this island, both with regard 
to soil and climate, is very favourable to Agricul- 
ture, and capable of much improvement ^ the 
means of which are almost every where at hand. 
It is ^ot, however, the intention of this Treatise 

r 

to shew wliat are the general improvements con- 
nected with Agriculture, but to explain and de- 
scribe that branch of it alone which may not only 
be reckoned the most important, but one upon 
the praftice of which most of the others, in cer- 
tain situations, depend. It is surprizing^ that so 
few attempts have been made to reclaim aad im- 
prove some of the many extensive trads.of ze^^/ 
ioggy landy that are every where to be met with in 
tbis couQitry ^ which, in the language of a late 
wntec *, are ^ at^present ^ reproach to the age, 
a disgrace to the country, and a nuisance to the 
occupiers ^." — In point of local advaatage§, land 

of 

• Mr. Boswell, on Water Meadows. 

f^ In an Address by the Pfeskknt to ttie Board of Agri« 
colture, on tlie Cultivation and Improvement of the Waste 
Lands of Great Britain, printed in December 1795, he says^ 
'< A considttaUe propprtion of die Waste) of Great Britain 

con. 
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of this description has a preference to every othet' 
kind of waste ground^ by beii^ more produdire 
when improved, and often lying. in situatiotlff 
more sheltered) and accessible to imprdvemehty 
tshan mdny parts of barren land, Vhkh, dth^h 
dry, are ifi other re^£U lesi^ f^ourabte to C\x\^ 
tivation. Draining is the first step towards the 
improvement of these, as well as of every other 
species of wet land. l£ is ih ^very reaped the 
most essential method by which thek ifKprove-^ 
ment .or 'cultivation CAn bfe ^compliihed; and, 
when executed with judgment, the advanta^t- 
derived from it are not onl^ inwft'edijtte, but sure 
and permanent* If land be irtr tillage, and remarn 
wet, every manure fhat can be applied to it loses' 

* 

its effcdt, and feils to produce ioabufidant a crop- 
as a much less quantity would yifcld, were tire 
land dry* If in pasture, the grass it produces 
is of a coarse unhealthy nature, fit neither for 
feeding of stock, nor for being converted into 

consists of lands of a wet and boggy nature, which it has b^n 
ytt supposed was the most difficult to improve and cultivate* 
Foftun^ely, However, discoveries have been tiade in thf art 
of Draining such bogs, by Mr. Joseph Elkington, a farmer of 
the county of Warwick, as renders the improvement of swampy 
IsNid a matlar of mvdi ks^ dMcuHtf or ticp«ttc9 tiaa ibf -i 
merly*'* 
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hay. In sheep-walks, the bad effeAs of wetness 
are often severely fcit. The rot, that destruAive 
tnalady among sheep, chiefly proceeds from the 
nature of the herbage, which too much noxious 
moisture products ; and as it is a disease hitherto 
deemed incurable, it can only be prevented by 
means of Draining. 




The efiefts of Draining, on the climate, are also 
considerable. In hot weather, the exhalations 
that arise from large traifts of moss and marshy 
ground must increase the humidity of the climate, 
and render it unsalubrious to the inhabitants, as 
well as injurious both to animal and vegetable 
life ; hence, in such situations, animals are un> 
healthy, and every kind of grain is longer in 
coming to maturity ; its harvest precarious, and 
the quality of its produce inferior; occasioned by 
the dampness of the soil, and impurity of the 
atmosphere. 

The Draining of one large trad of land may 
furnish water for the accommodation of another ; 
which, if coUefted in sufficient quantities, may be 
converted to its improvement by irrigation. By 

the 
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the same means, a m<Mre abundant and regular 
supply of water may be obtained to drive mills» 
and other machinery constru&ed for various pur- 
poses, and for supplying canals, or lurtificial navi- 
gations, houses, fish-ponds, indosures, &c. It 
may also be applied, with, great advantage, in the 
case of mines, by diminishing the quantity of 
water found in workbg them, as shall afterwards 
be shewn. 
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PART I. 

CHAPTER I. 

ORIGIN OF THE DISCOVERY MADE BY MR. ElKING- 
TON, AND THE. MEANS THAT FIRST LED HIM TO 
A KNOWLEDGE OF THE ART. 



npHE reason for introducing the subjedl of this chapter 
^p has been stated in the Preface. It may be necessary 
to add, that the annejced plan \va3 taken on the spot^ in pre- 
sence of Mr. Elkington, for the purpose of ascertaining 
the nature of the original discovery, and the explanation 
and information relating to it having been also received 
from Mr. Elkington tierey and from others of iespe<9abN 
Hty in that neighbourhood, the veracity of it may be de- 
pended on. In the year 1763, Mr. Elkington \vas left by 
his father the possession of a farm called Frincethorp, in 

B4 the 



8 APPROVED MODE OF DRAINING l^AKD. 

the parish of Stretton upon Dunsmore, and county of 
Warwick. Xbe soil of this farm was very poor, and in 
many places so extremely wet, that it had been the cause 
of rotting several hundred sheep ; which was the first 
means that determined him, if possible, to drain it, which 
be began to do in 1764*. The field in which he began 
was of a wet clay soil, rendered almost a swamp (and, in- 
deed, iii some places, a shaking bog)^ by the springs issuing 
from a bank of gravel and sand adjoining it, and overflow-r 
ing the surface of the clay in the manner described in the 
annexed plan, which is a tnie representation of it. In or* 
der to drain this field, be cut a trench about four or five 
feet deep^ # litde below die upper side of the bog, or where 
the wetness began to make its appearance ; and after pro- 
deeding with it so far in this dire&ion, and at this depth, 
he found it did not reach the main body of subjacent water ^ 
from whence tlie evil proceeded. On discovering this, 
Mr, Elkington was at a loss how to proceed* At this 
time, while he was considering what was next to be done, 
one of his servants accidenuUy came to the field where 
the drain was making, with an iron crow^ or bar, which 
the farmers in that country use in making holes for fixing 
their sheep-hurdles. Mr. Elkington having a suspicion 
that his drain was pot deep enough, and a desire to know 
virbat kind of strata lay under the bo(tpm of i(, took the iron 
bar from the servant^ and after having forced it d^xi 
about four feet below the bottom of the trench, on pulling 
}t out, to his astonishment, a great quantity of water bur^t 
up through the hole he h^d thus ip^de, apd ran down the 
drain. This, at once, led hiip to the knowledgp of wet- 
ness being often produced by water confined farther below 

^ After the drainage of this field wai comfdeted, Mr. Elkinstoii's flock wa^ 
ptytt afterwards affedled with that 4isea$e, 
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the swftice of the ground than it was possible for the usual 
depth of drains to reach, and induced him to think of apply- 
ing an auger, as a proper instrunaeht in such cases. Thvs 
did the discovery originate from chance, the parent of many 
other useful arts ! Fortunate it is for society, when such 
accidents happen to persons who have sense and judgment 
to avail tliemseives of the hints thus fortuitously given ? 
In this manner, be not only accomplished the drainage of 
this field, which soon rendered it completely sound, but 
likewise alUhe other wet ground on his farm. 

The success of this experiment soon extended Mr* 
Elkington's fame, in the knowledge of draining, from one 
part of the country to another ; and after having drained 
several farms in his neighbourhood with equal success, he 
at last came to be very generally employed ; has been since, 
and is now, in various parts of the kingdom, which shall 
be more particularly taken notice of in the sequel. It isi 
indeed, now impossible for him to execute half tfie em- 
4>loyment he has in band* or to acqept the numerous offers 
that are every day made to him. From his long practice 
and experience, he is now so successful in the works 
which he umlertakes, and a)$o in judging of the internal 
strata of th^ earth, and nature of springs, that he can, with 
remarkable pi^ision, judge where to find water, and 
where to trace the course of springs that make no ap- 
pearance on the surface of the ground. The rules on 
which he a£ls, with regard to these discoveries, will be 
afterwards explained, in treating of the nature of wet 
ground caused by springs. 

Lastly, Within these few years past, since his practice 
has been so widely extended, and so generally successful, 
be has drained ip various parts of England, particularly in 
the midland counties, many thousand acres of land ; whidi» 
fjToin being originally of little ot no value, is now as pro^ 
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dodlive as jkny in the kingdom, capable of producfng the 
nK)6t valuable kinds of grain> or of feeding the best and 
feeakbiest species of stock, 

' Some have erroneously entertained an idea that Mr. 
•Elkington's 5ole skill lies in applying the anger for the 
tapping ffspringSy without attaching any merit to hi« me- 
thod of conduSing the drains. The accidental circum- 
stance above stated, gave him the first notic«i of using an 
auger, and direded his attention to the pra^'ce of drain- 
ing j in-^he course of which he has madeTarioos nsefid 
discoveries, which are herein afcerwar(& more fully ex- 
plainedr It will be sufficient here to remark, that drain^ 
1^^ according to his principles, depends upon three 
p^Pts: — :ist, Upon finding out the main springy or canse 
of the mischief; "iyitbout which nothing efie£hial can be 
done. adj. Upon taking the level of that spring, and ascer- 
/ j taining its , subterraneous hearings ; a measure never prac- 
tised by any, till Mr. Elkington discovered the advantage 
to be derived from it ; for, if the drain is ciit a yard be- 
yond tie line oft Ae springs you can never reach the water 
that issues from it ; and, by ascertaining that line, by means 
of levelling, you can cut off the spring efie£tuaUy, and 
consequently drain the land in the cheapest and most eli- 
gible manner. The manner in which thfs is done, will 
be afterwards described. . And, 3dly, By making use of 
the auger to reach or tap the spring, when the depth of the 
drain is not sufficient for that purpose. 

In regard to the use of the auger, though there is every 
reason to believe Mr. Elkington was led to employ that 
instrument from the accidental circumstance stated above, 
and did not derive it from. any other channel ; yet there is 
no doubt that others ha^ hit upon the same idea, without 
beihg indebted for it |o him. It is said, that in attempting 
to discover mines by means of an fiuger, springs have been 
ii « tapped^ 
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tapped, and the adjacent wef ground thereby drained, 
either by letting the water down, or giving it vent to Jthc 
surface. The auger has also been made u»e of in bringing 
water into wells, by boring in the bottom of them, to save 
the'^xpence of digging, especially in Italy, where it is pro*- 
yitykicthat the practice is very ancient. * But tkiat it- kms 
hen used in drmmng' landy before Mr, Elkington made tktit 
discovery^ no one has ventured to assert, ♦ 

In Dr. Nugent's Travels through Germany, printed 
i^nnp 1768 (of which an extradt will be found in Chap- 
ter v.), there is ah account of a mode of draining land, 
on principles, in some respects, of a similar nature ; not 
indeed by the use of the auger, but by making pityMul 
in a publication by Dr. James Anderson, entitled, ^^L 
^ys on Agriculture and Rural Affairs," printed' anno 
1775, after describing a mode of tapping the Dodlor had 
adopted, by sinking small pits, he adds : '^ I have often 
imagined that the expence of digging these pits might be 
saved, by boring a hole through this solid stratum of clay, 
with a wimble made on purpose ; but as I have never ex- 
perienced this, I cannot say whether it would answer the 
fdesired end exacSlly," 

Mr. Elkington, however, made use of the auger prior 
to the date of these publications, or to any hint he could 
possibly derive from any publication in the English lan- 
guage ; though it is probable that, / in so far as regarded 
tapping of springs for wellsy the use of the auger was well 
known in some parts of Italy. Buffon states, " that, in 
the city of Modena, and four miles round, whatever part 
is dug, when we reach the depth of sixty-three feet, and 
bore five feet deeper with an auger, the water springs out 
with such force, tliat the well is filled in a very short space 
of time. This water flows continually, and neither dimi^ 
pishes nor increases by the rain or drought." — Mentioning 

the 
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the different strata that are met. with to this depth, he 
adds : ** These successive beds of fenny or marshy earth 
and chalk, are always found in the same order, wherever 
we dig ; and very often the auger meets with large trunks 
of trees, which it bores through, but which give great 
trouble to the workmen : bones, coals, flint, and pieces of 
iron, are also found. Ramazzini, who relates these fa£ls»^ 
kc-^-Bufon's Nat. Hist. 
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CHAP. n. 

our TRB niNCtrLEs of sir. ei.xikgtom*« MottS or 

O&AIIIING. 

IT is remarkable thai the principles on which the 
draining of land depends, being so great a desideratum la 
agriculture, should have been so little known or attended 
Co ; or that the pnu^ice of it, according to these obvious 
principles, should have been so much confined, .while 
improvements in the other branches of husbandry have 
been carried almost to the highest possible perfe< 

However intricate^or abstruse it may hitherto lia^ 
considered, even by those who were otherwise well in- 
fisrmed in the theory of agriculture, of which it forms 
the most important branch; yet it will appear, from the 
following observations, to be founded on circumstances the 
most plain and rational, and which, when reduced to 
practice, produce those efiedh which a simple knowledgci 
of the cause naturally points out. . 

Wetness In land proceeds from two causes, as difierent 
in themselves as the efie<Sb which they produce. 

It proceeds either from rain water stagnant on the sur- 
face, or from the water of springs issuing over, or confined 
under it. On clay soils, that have no natural descent^ 
wetness is conmionly produced by the first of these causes ; 
but, in a variety of situations, it may proceed from the, 

latter.* — ^But, 

The 

* Wetnef t of land it lometimes occationed by the ttagnation of water is 
tho surrounding ditches, or in some adjoining hollow, where, for want pi 
declivity in the former, and owing to the higher situation of the latter, if 
«ozes out upon the lower ground, and finds its wsy into th« open parH of th« 
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The principles of Mr. Elkington's att are s6 closely 
connefied wicli the nature of springs, that, without a 
knowledge of these, and the causes producing them, it is 
impossible to pra6tise it either with success or advantage y 
far mrfaa draining^ where the wetness prDeoedb fraor « 
subja^cent water, is only- alleviating the efFeft, in place of 
removing the cause. It will therefore be necessary, in 
liit first phce, so far to ascertain the nature of ^fings, 
afnd their connexion with the formation rf bogs* as to 
enable the pra^^ical dramer more easily Hy cofxyprelxend 
tftc theoretical part of Mr. Elkington's system. 

From- its general external appearance^ and by the per- 
forations that have been made in it by quarries, wells, 
anJHfer subterraneous ptty^ the earth is known^ to be 
dmfmtA of various strata, which, being in their nature 
of opposite consistence, are distinguished by tlic names of 
forms ztid impfrvious. Thoac strata, which,. from theif 
more open composition, are porous, and cjtpable of rcceiv- 

m 

ing the rain warter that falls on them, include rock, gravel, 
sand, Ttni such marls as are of an absorbent quality* 
Clay, awd 'a certain kind of gravel having a proportion of 
clay in its composition, which, by binding and cementing' 
the sihafl stoties together, render it equally close and 
tenacious as* clay itself; with such rock as is of a close and 
compadl nature, withotrt any fissures in it, are the principal 
strata that most resist the reception of water, and that are 
capable of retaining it on their surface till exhaled by the 
sun, of carried/ off by suftabte drains, and arc termed 
impervious; - 

Springs, therefore, originate from rain water falling 
upon such porous and absorbent surfaces, and subsiding 

•oil. This is frequently the case where water is conveyed in a lead, or arti* 
i^cial channel, the land lying lower and adjoining to it, being very often wet 
^om that cause. The remedy for these kinds of wetness is tinple^ and points 
out itself. 

down- 
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downwards tbrou^ such, tilK in its passage, it meets a 
body of. clay or othief impenetrable substance, which ob« 
stnuSsiics finther descent, and here, forming a reservoir 
or cGHsidenible colfe(^i6n of water, it is forced either to 
fibrale along such body, or 'rise to 8i3tne part of die kirface, 
where it ooEes out in all Acne difierent a^fpearances that 
are SO frsqoently met with. This is evident from the 
itnmcdiaee disappearanoe of the' rain water, as it 'falls, on 
some parts of tfaie ground, wiii le it remains stagnant' 6n 
others, tiU carried off by evaporation ; and from tHe 
strengtb of springs being greater in wet than in'dry s^iasbns. 
Hence, after incessant rains, they are observoS t6 break 
out in higher situations, and, as the Weather become^driifr^ 
give over running out, unless at their lowest butfets* J^He 
strength of springs also, or quantity of Water whicMKy 
issue, depends chiefly on the -extent of bigh' ground that 
receives and retains the rain, forming large reservoirs, 
which affords them a more regular supply. Thus, bog- 
springs, or those that rise in valleys and low situations, 
are nsuchstronger, and have a more regular discharge^ 
than those which break out on higher ground, or on the 
sides of hills. 

Independent of these causes, <there are certainly great 
^iogs contained in the bowels of the earth ; otherwise, 
bow could the many rivers that interse£t it, be supplied 
with sudi vast quantities of water as they discharge, the 
rains fallmg on its surface, or the deWs that descend, not 
being adequate for that purpose ? But, as this may be 
considered among those arcana of Nature which have not 
yet been sujBiciently explored, and lying at two great a 
depth to affe<Sl the surface, it comes not within the limits 
of the present inquiry. 

With the nature and causes of springs, that of bogs is 
intimately conne£l;ed; for, where springs breaking out in 

the 
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the manner above described, run orer a flat surface of day^ 
and cannot get off with sufficient rapidity, or are not con- 
fined to a narrow channel i the superabundance of water 
inust: cause the dissolution of all the coarse vegetables it 
produces, which, together with part of the natural soil 
itself, IS formed into a peat eartli, every year increasing in 
depth i and the extent of such bog or morass, is according 
(o the quantity of water, and to that of the flat ground on 
which it is formed*. The great object of Mr. Elkington's 
system, is that of draining such bogs, by cutting off en- 
tirely ihc source of the springs or subterraneous water that 
causes the wetness, cither by flowing over the surface, or 
fcv it* being long confined under ii. If the springs have 
2 i^kral outlet, the objeit of the drain is, to lower and 
enlarge it, which, by giving the water a more free and 
ea^y channel, will sooner discharge and draw it off, or 
will reduce it to a level so far below the surface, as to 
prevent its overflowing it. 

Where the springs have no apparent outlet, but are 
eidier confined so far below the surface, as to injure it by 
constant moisture, or by oozing out imperceptibly through 
any small pores of the upper soil ; tlie objcSt of the drain 
is, to give a proper vent to that water, and to exlrafl more 
quickly and more effeifiually what has before bcenpeni up 
in the bosom of the soil. The objeft of the auger, which, 
in many instances, is the siiif qua nort of the business, is 
simply to reach or tap the spring, and to give vent to die 

* Many and »ri(iu3 are ihe canjefturci reipe£liqg ihe origin oF pcil bogt [ 
into Ihe meiiis of wliicli. it would be necdlcn to ini)uirc. Same suppoae then 
to hare been formed al ihe time of Ihe general deluge, from Ihe huge tre» 
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Svater thus pent up, when the depth of the drain does not 
reach it, where the level of the outlet will not admit its 
being cut to that depth, and where the expence of cutting 
so deep would be very great, and the execution of it very 
difficult. 

According to these principles, this system of draining 
has been attended with extraordinary consequences in the 
course of Mr, Elkington's pra6lice, which shall be more 
fully explained in tlie iafter part of this Report. By it, not 
only the land in the ' immediate vicinity of the drain, but 
also springs, wells, and wet ground at a considerable dis- 
tahce, have been made dry, with which there was no ap* 
parent communication. ^^ 

As the whole depends upon the situation of the gii^Hi 
to be .drained, and the nature and inclination of the strata 
of vvhich the adjacent country is composed ; as much 
knowledge as possible must be obtained of these, before the 
proper course of a drain can be ascertained, or any specific 
rules given for its diredtion or execution. But all these 
circumstances will be more particularly explained in de- 
scribing the parts of the operation with which they are 
conne6led. 



CHAP. 



( 18) 



CHAt>. III. 

DRAINAGE OF BOGS, AND OTHER WET OROUNO 

CAUSED BY SPRINGS. 



THE draining of extensive bogs, or tra£b of marshy . 
ground injured by springs, is a part of the system desenr- * 
ing greater attention than any other, and is in every point 
of view the most important ; because many extensive tradb 
of ground of this description are at present lost to every 
u^ul purpose to which they might be converted, from 
dAnistaken notion of those to whom they bebng, that 
their nature is such, as to render them incapable of being ^ 
drained. But however impra£ticable the drainage of such 
bogs may appear, yet, by attention to Mr. Elkington's 
mode, they are not only easily drained, and at little ex- 
pence, Kut, when they are made dry, are by far the most 
valuable of any. The cause and formation of these bogs 
has been pointed out >in the preceding Chapter. They 
may be divided into two classes, according to their situa-> 
tion, and the different methods of draining them. Those 
of the first class are easily distinguished by the springs 
rising out of the adjoining higher ground, in a regular 
line along the upper side of the wet surface ; which, to* 
gether with the proper line of the drain, are delineated on 
the annexed Plan (Class ist). The second class of spring 
hogs ^ have the appearance of being still more difficult to 
reclaim, although, in several respefts, they are less so than 
the former. 

* So called, in contradittin£lioB to those grounds (hat are wet and bog^, 
^y retaining lurface. water i and also to such peat b9gt^ or jaosaes, that do not 
origiflate from springs. 

In 
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tn diese, the many springs diat ap^r are not confined 
to one regular direflion abng the upper side, but burst 
but promistuoiisly over the whole surface (especially to* 
wkrds the lower side), forming quagmioes that shake all 
around^ and bend under foot like a suspended: cloth^ over 
which it is dangerous for the lightest cattle to pass^ and 
\vhich shew themselves at a distance, by the verdui'e of 
the grass which die fuags^ ot spots immediately ix>und the 
springs, produce. Of this luxuriant grass, sheep are re<- 
mark'ably fond, and, devouring it greedily, never fail bet- 
ing attacked with that incurable disease, die rot* This is 
mentioned the more particularly, not only as a sufficient 
motive to recommend their drainage in sheq>-walkv but 
(as has already been noticed) being one of the pri4|pid 

, causes that first induced Mr. Elkington to attempt the 
drainage of a similar bog> in which, he fortunately made 
that discovery which was the basis of his fotnre pradlice* 
tJnder the peat earth, th^t for ten or more feet forms the 
upper part of diese bogs, is found a. bed of clay, seldom of 
great depth, and under that a stratum of sand^ gravel, or 
rock, if the adjacent eminences be composed of such. 
The clay bed immediately above and between this and the 
}>eat, being in ms^iy places very thin, and in some degree 
porouS) the constant pressure of water contained in die 

. high grounds above, forces that under the bog, with which 
it is conne£ied, through these more porous parts of the 
clay and peatk where it bursts up, forming diose appear«* 
onces just mendoned^ which, together with the situation 
tind coui'se of the drain, are more clearly ducidated by the 
Plan (Class 2d). Such are the general appearances that 
distinguish these two classes of bogsf ; but there is a va- 
riety of wet ground injured by springs, which neither be- 
ing so extensive, nor so much inclined to feat j to these the 

c z term 
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term bog'^ cannot SO properly be applied; but, with re- 
gard to the mode of draining them, the same dire£tions aro 
equally applicable. 

As there are a variety of circumstances that lead to a 
discovery of the proper line of the springs, and that must 
guide the dire£kion of the trenches in draining these bogs^ 
as well as every otlier description of wet ground proceed- 
ing from the same cause ; it will be proper to arrange 
tiiiem in the order in which they follow, previous to the 
execution of the work. 

The first thing to be observed is, carefully to examine 
tiie adjoining high grounds, in order to discover what 
strata they are composed of, and also to ascertain as nearly 
as possible, the hiclination of these strata, and their connec-^ 
tion with the ground to be drained ; and to judge at what 
place the level of the same spring comes nearest to that 
where the water can be discharged. By this means the 
length of cutting, and in some measure the quantity of 
water that the drain will issue, if it be wanted for any' 
particular purpose, may be nearly ascertained; for, the 
greater the extent of the high ground contiguous to the 
bog, the more constant and more abundant will be the 
discharge; and if only a small hill or narrow bank, little 
water can be expefted to run from it in dry seasons^ 
when the porous strata can receive no supply from the 
rains. 

The surest way of ascertaining the inclination and lye 
of the different strata, is by examining the bed of the 
nearest rivers, and the sides of the banks cut through by 

♦ Bog, properly signifies a quagmire covered with grass ; in ^hich sense, if 
differs from moss, the latter being covered with heaih, and ^ery often having 
no verdure at all on the surface : the greater abundance of springs in the foic- 
Burr, also constitute a material difference in their naturcr 

them. 
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themt'and any pits, wells, or quarries that may have been 
dug in the neighbourhood. Rushes and other coarse aqua-* 
tics ^ appearing on the surface, may facilitate the investi« 
gation ; but tliese being often produced by stagnant rain 
water, where there is no spring, caqnot be trusted to in 
cases where. more minute precision is necessary. 

If the resisting stratum immediately under die porous^ 
one, lie horizontally through the hill or bank, the surfacci 
below that level will be wet and rushy on both sides, and 
the upper side of the wet ground will be found varying 
very little ifrom a level all the way round. When this is 
the case> which frequently happens, a drain properly 
conducted on the one side of the hill, will carry off the 
water that causes the wetness on both, - See Plan^ No. 4, 

If the resisting stratum dip or incline more to the one 
side than to the other, the springs will issue only at the 
lower side of that stratum, consequently tl^e one side of 
the hill will be wet, and the other dry. 

It is of material consequence to ascertain which of the 
different outlets that may appear on the surface, is the main 
spring, or that from which these outlets arc supplied; 
for, by cutting off that, the others become dry, and is 
therefore one of the principal circumstances upon which 
the true diredlion of the drain depends, If, on the bank; 
or sloping surface from whence the springs proceed, they 
\)c found to break out at different levels, according to the 

* Small alder bushes, being of the same nature as rashes, and which gronf 
naturally only on very wet soils, are sure symptoms of the line of the springs^ 
as they either grow up immediately over the spring or below it, seldom higher, 
unless where the water Sacks up to, when the spring \fi full. . The best time 
for ascertaining the true diredtion of drains, and likewise for executing the 
work, is, when the ground is in pasture, and has been for some rime; as the 
rushes and other aquatics make their appearance on the wet part of the surfiice: 
or, whe&||» ground is in fallow, the water is then seen cwsing up in the fur* 
rows, adjj^^ rme in which the drain should be cut, and the soil all belof» 
^jll retftio a darker and wet appearance, when that above is dry. 

93 wetness^ 
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wetness df the season ; and if diose lowest dbwn continue 
nmning while ihose above be dry, it is a sure sign that 
ail the diffetent outlets are conneded with, and proceed 
fromf the smne spring, and along the level of this under 
one die line t$f the drain should be direded, which, if pro^ 
perly executed, all diose above will afterwards continue dry* 
This is called the main springs and those above, the over-* 
Rowings of it ^. If the drain was to be cut along the line 
of the uppermost of these outlets, and the depth of it Hot 
reaching the levd of those below, the overflowings would 
€mly be carried off, the main spring ^still continuing to 
flow, and injure the ground below the bottom of the 
draiUf having a natural vent lower. Such has been the 
common pra£Hce hitherto of draining ground in this 
sicuatjonj where Mn Elkhigtpn's mediod is not under- 
$tood, and which was reckoned the most efie£tual and 
mo^ approved modct Wherever the uppermost springs 
made their appearancei there a trench was cut, hiu/em 

* In many caset, It ituybe known whedier the channel of the water lit 
deep or not, by the appearanipe of the surface. If the land be dry unmediately 
above the place ii^here the water springs up, it is an evidence that the channel 
or reterroir lies deep, and 'that the water is issuing perpendicularly ; but, on 
^e contrary, if the land be wet for some distance above the principal outlet of 
the spring, it is a sure sign that the water is flowing in a channel near the 
sur&ce, and that it is the overflowings of it that causes this wetness. It would 
be ■• certain evidence of this, if there be only one spring in the wet ground ; 
hut if the internal strata do not lye horizontally or regularly, and several 
springs appear, arising from water running in different channels, the land 
above the largest or,principal spring may be wet, not from the Sacking up of 
that springs or its chnnnel being near the surface, but by the breajcing out of 
lesser springs, in their descent^ the channel of whose waters has thus found a 
rent to the.surfece, higher than that of the larger spring. It is in pa^s of thi^ 
kind thu draining is attended with most difficulty; and vrhere all the cutting, 
^c. necessary cannot so easily be ascertained at first, tillauch time as what ia 
absolotely rcfuisite be executed, which will kadto a discovery of what more 
is wanted, and in what.manner it should be done, by exposiiy^view the 
subsoil, or stcata, in which the water flows. Making fxpio^Jit/KLrfi wit|| 
|he aiiger, is wefulin tbi«, and in 4U other di^kuU esses. 

the 
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tfie wet and the dry, as it is termed, which not being suf- 
ficiently deep to intercept the water, others of the same 
kind were cut, one below another, the whole way liowQ 
the declivity i and, being filled with loose atones nearly 
to the top, each carried off a portion of surface water 
only, without ever at^dting the spring that caused the 
mischief. The consequence of such drains is, chat they 
render tlie lurface drier while they continue to run; but 
soon choaking up, and bursting out in difierent parts, the 
ground soon becomes equally wet, or more bo than before 
tljey were made. It is more dJiGcult to drain this ground 
a second time, even in tlie proper mamier, as the surface, 
by means of the former drains, being so much altered from 
its natural appearance, the true situation of the springs 
cannot so easily be hit on ; and the frequent bunts of the 
old drains increase the perplexity. 

It frequently happens that the uppermost (if the stroitg- 
ai outkts) are the main ^rittgs, and those below only ieai^ 
tigei*. 

Thei'efore the same caution is necetsary to ascertain 
this, before proceeding to mark out the drain, as from the 
main spring only tJie level must be taken, in the manner 
described in Chapter IX. 

In irregular banks, where the ground, owing to the 
perpendicular situation, or pressure of water behind, has 
slipt, or fallen down, the drain must be carried higher up 
the declivity than where the water has its apparent outlet, 
to the sound ground that has usdergone no change, and 
where the rial spring will be intercepted ; the water in the 
filipt sand below, being only ieakaga from that above, but 

*ThiiKrm implies, thai nunc of the waUffivmlhs BUtBipriTit findlapn- 
lage thtough lome opening in the tipprricil nm iht lutlacc, »iid breiki oul 
lowei ihn the main iprinE, when il mecB with iTibtaBct Iran aoT bed of cliT. 

^rciiiiinEeS'thtmiinifiiDiithitofcDiitKbeMmndir, 

c 4 which. 
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which is apt to deceive in cutting the upright trench*. 
When the main spring rises in a steep bank a considerable 
height above the level of the brook, or place where the 
drain is to discharge itself, it is unnecessary to cut a deep 
trench, or to lay a covered drain all the way from the brook 
up to it ; for the descent being too rapid, and if deep cut, 
by crossing veins of sand that are always met v^ith in such 
situations, the bricks or stones with which the sough or 
conduit of the drain is laid, would be undermined by the 
rapidity of the current, which would also carry down a 
great quantity of the loose sand ; but it should be begun 
only so far down the bank^ as, by cutting in leveU the 
4rain may be six or seven feet lower than the outlet of the 
$pring, or whatever depth is necessary for drawing down 
4he water to such a level, as it may discharge itself without 
rising to the surface, or injuring the ground adjoining it. 
'The remaining part of the cut down to the brook, either 
in a straight or sbping dire£lion, may be left open, and 
Tieed not be deep, but guarded from the cattle, and from 
the plough, when the field is in tillage. If covered, it 
need not be deeper than two feet ; and there is no occasion 
for boring in . any p^rt of it. See fig. 2, and 3, Plan, 
No. 5. 

If there be z^ny difficulty in ascertaining the exafl line of 
the spring, and that of the cross drain, vjhere it does not ap- 
pear on the surface^ or when there is no apparent outlet 
from whence to take the level, in bringing:up the leading 
drain for carrying off die water, it can be then discovered 
when it crosses the proper line ; and, without cutting any 
farther up, the cross drain must he carried gn thatlevel, %o 
idiX to each side along the taily or termination of the rock 
or sand containing the water, as the situation of the ground, 

f The upright trench is the drain from the outlet up to the ctoss one, alon^ 
^e line of the springs, 



APPROVED MODE OF DRAINING LANB. ft5 

^nd Other circumstances, ipay require: and if, in cutting 
.the cross drain, the line marked out hy the spirit-level 
shpuki be found in some places to be below that of thp 
springs ; apd if, in boring along that line, qo water hp 
found ; then small cuts must be made of the same depth* 
from the drain up to where the spring lies, as at the letters 
A in fig* I, of Plan 5 ; for if the drain be cut Mow the line 
fif the spring, all possibility of reaching it, even by the au- 
ger, is lost, as boring can have no cffedi where the sub- 
strata is clay, and where there is no under water ; and if 
It be cut above the line of the spring, it will require deeper 

1 

cutting and boring to reach it, as there, for the most part, 
the ground rises higher, and that part of the porous strata 
below the drain may contain as much water as injures the 
giouud, and which may. easily pass under the bottom of 
the trench, between the auger holes, and find vent below 
it. If the expanse of the valley, or bog betwixt two 
banks, be so narrow, that the stratum of rock, or sand 
containing the springs, unites within reach of the auger 
below the clay, one trench up the middle, with auger 
holes, will do the business, without any cross or branch 
drains (See Plan, No. 6). Although the springs that in- 
jure ground in this situation break out of the. banks all 
round nearly on the same level, yet the reservoir from 
whence they proceed may be hit on in the middle of the 
valley, by boring through the superincunjbent body of 
clay that forces the water to rise and%oze out along the 
upper edge of it, at its jundlion with the higher porops 
ground. The drain being cut in the hollow part of the 
ground, and the spring below bored into, it is evident, 
that the depth of the drain being so much lower than the 
natural outlet of the springs, the pressure of water above 
that level (bottom of drain) will force that under the 
trench through the auger holes ; or even, for some time, 

until 
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until the v^ater subside, it itit^t be made to rise higher 
than the level of its nataral outlet. The conteqaeiice of 
this will be, that the water of the spring having fottnd^ 
by noeans of the drain and boring, a new and easier chan* 
nel, will soon abandon its former outlets, and ceue to 
overflow the ground that formerly lay below it*. 

fiut bogs, or wet ground, in similar situations, may 
proceed from different causes, and consequently require 
different treatment. The first thing to be considered, in 
examining the ground, is, whether the springs proceed 
from one side only, from both sides, or lie in the middle 
of the bog. According to these circumstances, the line of 
drain must be directed. To aiscertatn this, it will be ne* 
cessary to use the spirit-level. If the bog have a descent 
from the side A A to the side BB (see Plan» No. 6), 
although wetness appear all round, it is evident that the 
water proceeds only from the higher side AA, and, passmg 
over and under the surface, part of it is absorbed by the 
dry groiind along the lower side BB ; from whence, if die 
level was not previously ascertained, it might be supposed 
also to proceed. In this case, one drain cut along the 
upper side A A, will be sufficient to keep it dry. If the bog 
have a Icicent from both sides to die middle, or be yer- 
fe£tly level, the springs may proceed from both sides ; and 
will therefore require a drain on each, if they do not unite 
in the same stratum below the middle of the bog, and can 
be hit on by bcmng in one drain cut in the Centre^ as 
already described. 

* In a valley belonging Ui Mr. Ecclettto, of Scarisbrick, in Lancashire^ Mr. 
Elkington has executed a very remarkable drainage of the above kind. The 
ground was a mere bog, so soft, that neither horse nor man could walk over ft. 
It contained sixty adrea^ which,after thedninage, gave fol. of«dditioBal yearly 
rent; and the espence of esecuting the drains. did not much exceed 'that s«n« • 
An account of this drainage has been MWmunicatcd to the Board of A||ricul* 
lure, by Mr. Ecdcftmi himself. 

Where 
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Where a bog of this nature, between two hills, is of 
great extent, it may he requisite to have ^ree different 
drains ; one on each side, and one in the mi«idle. This last 
must be an open drain, to receive all surface water, as well 
as to cut o£F any springs that may arise in that part of the 
t)og. In all pases of this kind, where there is any difficulty 
pjf discovering from whence the principal springs proceed, 
or what is the nature and inclination of the sub-strata, the 
iiuger may be applied. 

In very wet swampc, or bogs of great extent, il is neces- 
sary to have Other cuts than those that carry off the springs; 
for although the upper springs, which are the principal 
causc^ be cut off, there may be veins of sand or gravel 
lower than tliese, out of which it is also necessary to ex- 
trad the water. If the ground be to be divided into in- 
closures, the open ditches may be so d!re£ted as to hit on 
these lower coUedlions of subjacent water, as well as to 
carry off any that might stagnate in the hollow parts of the 
surface. 

The next thing to be considered, is the conducting of 
the drain, after the levels have been taken, and the true 
}ine of it j^xpd; and whether it should be covered, or 

open, tf^ 

If the land be to be inclosed, and as the line or the trench 
may serve as a proper division of the ground, it may be 
made an open cut, or sunk fence ; if not, a covered drain : 
txit it is first necessary to ascertain which, as the depth, 
width, And other circismstances, may be regulated accord- 
ingly^ 

After finding the nearest outlet* where the water col- 

<|e£led in the drain can be discharged, from that a trench 
must he brought vp to the cross one that is to be carried 
^dotig the line of the ^ing ; albwing a small declivity, of 
^ few inches, in every ten yards, for the water to run. 

In 
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In cutting the drain that is to carry oS the spring, if^ 
^fter passing tiie clay, there be a stratum of hard gravel be- 
twixt that and the sand containing the water, it is prefera- 
ble to lay the sough there, being a more solid foundation 
for it, and either to perforate the gravel with ^^ punchy ox 
open small pits through it with the spade ; l>y means of 
which the water will flow, up, and run as speedily of^ 
arid with more safety, than if the sough had been laid io 
the sand itself, whicli would not only increase the depth 
and diflBculty of working it, but, in noany cases, the level 
of the orifice will not admit of the drain's being cut to that 
depth. Also, if, in cutting the trench along the /o/Vof the 
rock, the level of the orifice will not admit of its being cut 
so deep as to touch the rock, the clay, or impervious stra-t 
tum that lies immediately above it, must be bored through^ 
when the water will flow up through the fissures of th© 
stone, and through the auger holes, into the sough ; but it 
is preferable, in cases where tlie level will admit,, to dig th« 
drain through the clay, and so far intp the rock as will fiar- 
nisb stones for laying the sough ; and then the water will 
meet with less resistance, and have a freer issue, than if the 
stone had not been opened nor broken. This will increase 
the expel^e of cutting the drain, but lessen that of quarry- 
ing the stones ele where, and of carrying them to the place 
where the drain is made. Although, in the ground to be 
drained, there may be a ditch, or other old water-course^ 
in which it may be pra6licable, by means of boring, to tap 
the spring, yet it is better to make a new trench, in which 
tlie water of the spring only can have admittance ; and 
where this must crossr any ditch, or old waier-course, it 
must be Secured by puddling with clay, or conveyed in 
a wooden trough^ so as not to receive any surface water ; 
which, by being augmented in time of floods, might soojei, 
blow up and destroy the sough. . . 
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As the water thus obtained by means of borings may 
be converted to several useful purposes, as tliose of iniga* 
Cion, serving small mills, canals, houses, fish-ponds', pas-» 
ture-fields, &c. caution is necessary in using the auger^ 
lest the water procured in one part of the drain may be 
lost at another, in the same manner in which ir was founds 
and in the endeavouring to procure a greater supply ; for, 
as mentioned in Chapter VI, it may, by that, means, be 
It't dmvnfrom d wet into a dry porous sub-stratum. 

Such are the chief obje£ls that require consideration, 
before beginning to cut the drains : the following direc- 
tions will be useful in guiding the execution of them. 

If the drain be to be cut through a ^oft boggy soil, it is 
better to be open than covered, especially where it may 
receive other water than that collefted from below, and 
can at the same time serve as the side of an inclosure, or 
division betwixt the upland and low grounds. Stones laid 
in such drains are soon apt to sink, owing to the softness 
of the bottom, and the sough may also be soon choaked up. 
The width of a covered drain may be from three to four 
feet at top, and one and a half or two feet wide at bottom, 
thus allowing six or nine inches for each side stone, and 
six inches between, for the passage of the water,/orming 
a square conduit *, being also six or nine inches in height. 
Or, when the quantity of water colledted, or to be con- 
veyed in the drain, is small, it may only be coupled at 
bottom. This is a considerable saving, both in materialg 
and labour, requiring fewer stones, and less time to lay 
them. It is equally secure when the bottom is solid, the 
stones good and properly laid, and well packed at the sides, 
to prevent them from shifting. It is also a saving in cut- 
ting the drain, as it requires less width at bottom for this 

* This part of the drain is called the sougb^ commoaly pronounced surf, 

manner 



manner of laying th« stonfss, than it does for a square coit<a( 
duit. In most cases, hoY^ever, where circumstances are 
favourable^ the other method should be preferred- The( 
depth is regulated by the level of the place where the dnrin 
is to empty itself, and the nature of the ground through 
which it is cut, commonly four or five feet, amd never 
less than three *• In softi boggy soik, it is often neces-^ 
6ary (if the drain be to be covered) to cut to a much greater 
depth, or to the bottom of the moss, in order to have a 
secure foundation for the stones^ and as a great part of thei 
water is always lodged between the moss and the next 
stratum. In digging the drain, it is best to cut the whol6 
length to the depth of two or three feet, at which Aere is 
no risk of its falfing in, and when the ground nefar it by 
that means has become more firm^ and the stones have 

* Whea^he drsun is oalf^^to wOt as. a coi>diiAor for the water brought up by 
the borer where the soil is a// clay, its depth may only be three feet» which 
will be sufficient to allow a proper depth of earth above the stones laid for the 
conduit at bottom, which need not exceed* nor should ever be less, than ood 
aiMi a half, or two feet. I have seen a. draiA, in ground apparently very wot 
on the surface, cut to the depth of three, and even four feet, and several hun^ 
dred feet in length, without any water being coHeded by it, and when thtf 
borer hat been applied, and holes put down at the distance of six yards apart^ 
and eight or ten feet deep, a considerable stream of water has been procured, 
and which fdU continues to flow, in one instance lately, I direAed a drain 
to be'cut in a very retentive clay soil* which ,at the depth of four feet found na 
water. This gave occasion to ^e workmen to say, and. the proprietor tor 
think, that he was laying out his money to serve no good purpose ; but they 
were soon convinced of the contrary. As the drain had a smooth and uniform 
slope in the bottom, in order to expedite the work, seyeralmen were eaipioyed 
to lay the stones, beginning at the lower end, and proceeding upwards, whilt 
others were engaged in boring at the upper end, to proceed downwards. Whea 
^ose below began their work, the drain was quite dry, and no appearance of 
water, either from the sides or bottom ; but by the time they had proceeded 9 
few yards, and two or three holes were made above, an unexpeAed stream of 
water made its appearance, to their no small astonishment ; and which hat 
since had the tSkOi of laying dry a piece of very wet ground.. Thb shews# 
that Mfithout the use of the auger in like cases, many drains may be cut to aa 
expensive depth, without e^fe^ing th« desired eo^t OS Wltkoilt nukiug mf 
auteriil dunge on the appearance of the grouadt 

been 



AfiPROVBD MODE OP DSLAINIMO LANJ). ^f 

been b^ down by die side of it^ then cut to .the depth 
required. In this way the stones are at hand, and ready 
to lay so soon as the proper depth is dug, and the laying * 
should be begun at the upper side^ proceeding downwards, 
smoothing and clearing the bottom of tlie drain. By tliis 
means, die fall of the water will be seen and kept, as there 
Ss a danger (when begun at the lower end, and laying up- 
wards, in level ground), of digging too deep in clearing 
the bottom, and thereby causing a stagnation of water, and 
sludge in die sough, which ought carefully to be avoided, 
jki openingr the drain, the turf ^ould be £rst pared off 
thin, and laid to one side for after-use, and all the mould 
thrown put to the other. The most difficult part of the 
work is laying the sough in running sands, where it is 
necessary to have thp sides of the trench supported with flat 
boards and props, which are removed forwards as they 
proceed in working, and which keep the sides from falU 
ing in, and the loose sand from falling amongst the stones 
with which the conduit is laid. If the sough or conduit 
be laid with brick, a small aperture must be left betwixt 
each, to admit the water from the sides of the drain, and 
the thin turfs must be laid above, grass side downwards^ 
to prevent the mould from getting through the openings. 

The turfs are laid, grass side downwards, immediately 
fdfove the stones^ without any loose scones above the laid 
ones, as the water is all colle£ted from the bottom of die 
drain, vety little from the sides of it, and none admitted 
from the top. Unless, in such cases where the stratum 
containing the water, or that may receive it in time of 
rains, is cut through to a greater depth than the height of 
the conduit, then small stones must be laid above the con- 
duit or cover stone, to the height of such stratum, or as 
far up as the water appears to ooze out. These small 
stones admit the water to subside through their interstices 

to 
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to the conduit or sougk bdow^ and, thus prevent the bad 
effefts that would otherwise proceed frpm its conEneraent 
so near the surface. 

In quick or running sands, turfs must also be laid in 
the bottom of the drain, under the sough, to prevent the 
loose 5and from flowing up, and to render the foundation 
of the brick or stone more secure, in case of their sinking. 
Before boring, it is proper to lay the side stones of the 
donduit ; after which the holes may be put down, at the 
distance of every four or six yards. But if the water, on 
withdrawing the auger, rush up with violence, and con- 
tinue to have a boilin]^ appearance, it indicates a strong 
body of water confined below, and therefore requires a 
greater number of openings to give it a speedy and suflt- 
cicnt vent. When th^ force of the water is greatj the 
widtli of the holes enlarges, and consequently the discharge 
is increased. By a careful examination of the adjoining 
ground, it is sometimes possible to say at what depth the 
Stratum containing the spring lies, and conseqpently how 
deep the i^ores must be made ; but the general rule is, fa 
go down till the water rise immediately on witlidrawing 
ihe auger. Mr. Elkington has bored thirty feet, before; 
the water flowed plentifully *. 

In quick-sands, it is better to dig a little into the sides of 
the trench, ofl^ the line of the sough, where the auger h 
to be used, and, after boring, to cover the places in the 
same manner as the rest of the sough, leaving out a side 
stone opposite the hole, as the sand thrown up by the 
spring can thus be more easily taken out with the hand till 
it subside, and give over running, and is likewise off the 

* I have experienced the same ;'but from ten to fifteen feet may be the ave« 
rage. Mr. E. bored a hole thirty feet deep, near Tamworth, in Staffordshire, 
through which water issued, equal to tbree hogsbeadt in a minute, and drained 
« great extent of wet ground in the neighbourhood, 

main 



Approved mode of draining laIib. ^ 

inain current coming down the middle of the drain. This 
is shewn by Fig. i, of Plan No. 7, ii^ which the dotted 
lines represent the width of the drain at bottom^ &c* and 
Jh'ig. 2 is a Seftion of it. 

That part of the sough above the auger holes should 
be left uncovered till the sand is all thrown up, and the 
openings clear ; but, till tlien, die sand must be taken out, 
and ihc sough may afterwards be covered up with safety. 
Above some of the auger holes, or at any other convenient 
part of the drain, a kind of funnel may be built to the 
top of the trench, with a flat stone laid over it, whereby 
it can at any time be looked at^ to see if the issue is clear, 
and if the quantity of water diminishes or increases. 
When the circumference of the auger holes is not sufli- 
cient to let up the quantity of water which the spring 
would otherwise issue ; where it is not fir from the bot- 
tom of the trench to'the stratum containing the water, 
and where there is a bed of hard gravel intervening, im- 
penetrable by the auger ; holes must be dug with the 
spade, down to the spring, and these holes filled up with 
loose stones, first putting down a round stake in the 
middle, which, after the stones are filled in, must be 
drawn out, and this leaves an opening for the water to 
flow up. No apprehension need be entertJtined of the 
holes made by the auger being filled up, whether the drain 
be open or covered, provided no other water is admitted ; 
for, such is often the force of the spring, that it will 
throw up any earth or other sludge that may accidentally 
get into it, and can be injured only by the admission of. 
great quantities of surface or flood water coming upon it 
at once. 

When flat stones can be got, they are preferable to 
brick ; but there are several kinds of brick, besides the 
common sort, invented and used solely for the purpose of 

^ D drain- 
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^ining^ in scleral parts of England, where the expence 
of stone would become greater. Of these, the figures in 
the annexed Plate are some of the best kinds. 

When small drains are wanted, and when the water is 
to be convejed to a house, ice. No. i is commonly made 
tise of. 

For larger drains, No. 2 and 3 are well adapted, espe- 
cially No 3 *, lately invented by Mr. Couchman, of Bos- 
worth Tempki in Warwickshire, and with which Mr. 
Elkingtoo has laid several drains. 

They are laid single, without one reversed under; 
foTf when that is done, the water running on the under 
one, occasions a kind of sludge, which in time becomes 
so encrusted on itf as totally to obstruft the passage of tlie 
water, and render die work useless in a few years. In 
clay battocBS they may belaid single, or without any Aing 
Hffeier; b«t, in soft sandy bottoms, a common building 
brick should be laid under each side, to prevent them from 
iiaking down, and should be so laid as to form a regular 
arch (/. e. the side bricks laid with an equal height), the 
better to support the pressure above from breaking them, 
or caasing them to slip. They may be constru<!ted in 
Ae above shape, to any dimensions suitable to the quan- 
tity of wattfT the drain is to convey. 

Although the earth that is thrown out of the drain 
should, when filled in again, be considerably higher than 
the surface of the ground on each side, it must remain so ; 
for, in a year or two, it will subside to the level of the 
surface on each side. What remains may be spread or 
laid in some adjoining hollow i for, if levelled at first, the 
earth immediately above the drain sinks down, and the 

* The tax •ught certainly to be tadcen off such bricks as are used in dr»it- 
ing only, and which cannot be applied to any other purpose, as those above. 
■MRtrencd. 

rain. 
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' tain, by that means lodging in the hoHo^, and subsiding 
downwards, may injure the sough, by carrying part of 
the earth along with it. 

While the drain is cutting in very wet peat soils, the 
surface water, or what may ooze from the sides, before 
coming to the spring, must be stopped here and there, and 
whdn let out to run through the sough, a turf, or bunch 
of grass, must be laid so as to prevent any sludge which it 
may bring d^wn from running through along with it, as 
this nlight choak the laid part of the drain, and stop the 
passage of the water. When trees> especially ash, happen^ 
tt) be in the course of die drain^ they must be entirely 
grubbed up^ otherwise the roots will get into the sough, 
and expanding through the joints of the stones, will soon 
put a stop to the passage of the water. 

When the water issued by the drain becomes of a red' 
$chref colour, it indicates a stagnation either from the 
above cause, if amongst planting, or from some part of 
the sough having fallen in, which should be speedily re- 
paired, otherwise the ground will soon become equally 
wet as before 

Lastly, The mouth of the drain should be carcfbHy 
railed in, or otherwise guardedj to prevent the cattle from 
trampling it, or choaking it up, being fond of drinking there, 
for the sake of the cool water, even although there he 
"watering places in the field ; and where there is any defeiSt 
of this kind, it should immediately be remedied. Like- 
. wise the outlet of the drains where they empty into an 
open ditch, or run of water, should be often examined 
and kept clear, as they are very apt to be choaked up with 
grass anS sand, when neglefted, in such places. The first 
symptoms of the drain's having effedl, and which soon 
appear when the spring is properly tapped^ are, that all 
che surface drains that may have formerly been made, and 
■ * sD z also 
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also any adjacent pits, ditches, or places to which it may 
have backed upy immediately become dry, and remain so 
afterwards. . 

On the whole, it appears from the foregoing observa- 
tions, that this mode of draining bogs, or land injured by 
subterraneous water, is by far the most efFeflual of any that 
has yet been suggested ; and that such ground may be made 
completely dry, by cutting off one spring alone, with which 
the particular place to be drained may have no apparent 
communication, but tvhich may be so conne£led under 
ground^ that from it all the others derive their source ; and 
being therefore the principal cause of the whole, to hit on it, 
seems the chief desideratum of the business. Of this, there 
are many instances in Mr. Elkington's practice, where, 
by a few auger holes hitting on the particular spot where 
the lowest part of the main spring lay, a considerable extent 
of ground, with which his drain had seemingly little con- 
nexion, has been laid dry, to the astonishment of those 
who have seen it, and furnishing a subjedl of incredibility 
to many who have not. 

At Odstone-hall, in Leicestershire, a very remarkable 
instance may be seen. A considerable traft of wet marshy 
ground, of very little value, divided in the middle by a small 
river, he so completely drained, by making a small trench 
at one side, and by boring in it, that the part of the marsh 
on the opposite side of the rivulet, which was at a very 
considerable distance from the drain, became in a short 
time equally dry with that where the cut was made ; has 
continued so ever since ; and, from being formerly of little 
or no value, is now converted into excellent water~mea^ 
dow, pro<lucing, without manure, abundant crops of grass., 
At Madely, near Newcastle, in Staffordshire, there is a 
very considerable bog, of some hundred acres ; the drain- 
age of which was always deemed impra(5ticable, being of 

so 
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SO wet and soft a nature, that no cattle conid pass over any . 
part of it, till of late Mr. Elkington, having obtained a 
lease of it for a certain number of years, has, by means of 
very little cutting and expence, so effeAually drained it, 
that it may now be considered not only one of the most 
^ wonderful undertakings of the kind so easily accomplished, 
but is also, from the other improvements making on it, 
likely soon to become one of the most produfilive farms in 
that part of the country. 

At Woburn, in Bedfordshire, he has lately accomplished 
the drainage of two extensive bogs, belonging to His Grace 
the Duke of Bedford, in a manner attended with little ex- 
pence, although they were formerly reckoned irreclaim- 
able* 

By drains, too, which he has made, pits and wells at a 
great distance have been laid dry, and distant springs have 
abandoned their former course. 

Many more instances of remarkable drainages of the 
same kind, executed by Mr. Elkington in different parts 
of England, might be mentioned ; but as tliey are all 
founded on the principles I have explained, and executed 
in the same manner, the preceding may suflSce as evidences 
of their success ; heing/a^s no less true than astonishing, 
and which are taken notice of in the Agricultural Reports 
of the counties to which they belong, as shall be shewn in 
the sequel. 

In corroboration of these fafls, since the publication of 
the former edition of this work, many extensive and suc- 

« One of these bogs was agreed on by a Committee of the Board of Agri- 
culture, as a proper subjcdl for trying Mr. Elkington's skill. Accordingly, he 
began the drainage in 1795 ; ^^^ '^^^^ ^^^ author saw it in summer following, 
the intended drains were not then all cut ; but, judging from the effect of those 
that were, there was every appearance of succesi, when the whole should be 
completed, 

D 3 cessful 
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cessful drainages have been accomplished, tinder the dU 
reflion of the audior, in diiFerent {5arts of Scotland. 

In cases of such similarity, to mention dl:ie particulars of 
each, would be tedious and uninteresting ; but above others, 
that in the extensive park of Dalkeith, belonging to the 
Duke of Bucdcuch, is worthy of being mentioned,. In 
all (he parts of the (^ration, it has been carried on in exa£l: 
conformity to the true principles of the system^ and ac-r 
cording to the rules and dIrecElions given for the drainage 
of spring bogs (Class jst) ; the plan of which is also appli- 
cable to its nature and situation. Besides rendering the 
ground dry, and much more valuable, these drains hav^ 
likewise served another useful purpose, that of affording a> 
constant supply of spring-water to different parts of th^ 
i?arlf. 
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CHAP. IV. 

PRAINAGE OF HILLS AND SHEEP-FASTURES, WITH 
OBSERVATIONS ON THE MEANS OF PROCURING 
AND RAIDING WATER FOR WELLS, &C. 

IN hilly countries where sheep are the staple pro: 
duce, less attention is paid to the drainage of such parts of 
their walk as are wet and unprodu£tive, than to that of 
arable ground, although the efiecSls in the one case are 
equally beneficial with those in the other. This negledt 
is often attended wirh considerable loss. From the nature 
of the herbage, which a superabundance of moisture pro- 
duces (whether stagnant on the surface, or long confined ' 
under it), proceeds that almost incurable malady the rot, 
to which so many thousands of valuable animals fall a sa- 
crifice. For this, draining is the most infallible preventa- 
tive ; and in such situations it is attended with little ex* 
pence, as the drains may, for the most part, be left open, 
with only here and there covered passages, over which the 
sheep may cross with safety *. 

And although in places where the depth of the cut does 
^not reach- the spring, the auger must be applied, no appre- 
hension need be entertained of the holes filling up, where 
the drain is left open ; for the force of the spring will, of 
itself, throw up any sand, ot sludge, that m)ay get into 
them, provided po great quantity of flood or surface water 

* It is the tira^lice in mapy of the totithem sheep-ftrmt of Scotfand, tocift 
•mall open drains in tiie wet ^«tuf(S» oniy ont foot ia vidll^ u4 tbt wmt 
depth ^Imt this has very little e^edt, either in carrying off the tup^rfluouB 
vrater, or preventing the rot. One rood of the dtain here recomihended, 
vould answer that purpose more effedtinfly tbaa fifty of ilic otbtr, iBd,«A llMt 
accoiinti would not be more expensive. 

D4 18 
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IS admitted: but, the better to secure them against any ob- 
strudlion, small openings may be made in tht upper side 
of the trench; and in. these the perforations may be made, 
leaving the mouth of the auger holes about a foot higher 
than the bottom of the drain, which will be without the 
reach of the water that may be accumulated in time of 
rains. See Fig. 3, of Plate No. 13. 

From the irregular disposition of the component strata, 
the sides of many hills are covered with alternate patches 
of wet, and dry soil. By the appearance of the surface, and 
by the vegetables it produces along the declivity, the inter- 
nal strata, and manner in which they lie, may often be 
ascertained with such a degree of precision, as to guide the 
diredtiqn of a drain without investigating below the surface \ 
for the difficulty or facility with which such ground may 
be drained, depends entirely upon the 'lye of the different 
strata of which the hill is composed, and upon the perpen- 
dicular or horizontal inclination of the rock or body in ' 
which the water is contained. If the rock lies in a hori- 
'^aontal dif-edlion, all the different outlets, or springs that 
appear on the surface, may proceed from, or be connected 
with, the same body of water, and may all be dried up, by 
cutting^ off, or letting oijt the main body of water that sup- 
plies them, at the lower part of the reservoir, or place 
where the water would of itself rjm off more easilv, if it 
was not confined under an imperviable covering of clay. Bur, 

Where the rock lies in a perpendicular manner, and 
contains only partial colledlion? of water amongst the 
more open fissures of the stone, which empty themselves 
at numberless outlets unconne<5led with one another; i^ 
^ould be preposterous to attempt cutting them off by one 
drain, or by tapping any particular one of them, without a 
jdrain bping ^ut iptp each. See Plan marked No. 8, 
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In this manner, it is better to cut the main drain all In 
the clayy with small cuts up to each outlet, than along the 
dotted line, or. place where the springs break out; as it 
would in that di region be too much in the rock, and difficult 
to cut, from the nature and inclijiation of the stone. Where 
the water issuing out along the dotted line, can, by means 
of the auger, be hit on in tlie main drain, at the points 
AAA, it will be more efFcdlually cut off; but if that is 
not pradlicable, the depth of the small cuts will reduce it 
to such a level, as prevent its overflowing or injuring the 
surface below. 

In many hills composed of alternate strata of rock, sand, 
and clay, the surface of the latter is commonly wet and 
swampy, wliilc that of the former is dry and produ61ive, 
and therefore requires as many cuts to driiin it completely, 
as there are divisions of wet and dry soil. The highest 
part of the hill being, for the mo6\. part, composed of po- 
rous soil, receives the rain-water which descends through 
It, till it meet some impervious stratum, as clay, which 
obstrudling its percolation any farther do\vn wards, it then 
rises to the surface, and forces itself a passage over that im- 
passable stratum. 

• After it has thus ovei*flowed the upper clay surface, it is 
immediately absorbed by the next porous stratum, and de- 
scending into it in like manner as above, it again issues at 
the lower side of it, and injures the surface of the next clay ' 
bed, as it did that of the first. 

In this manner, the same spring will affefl: the other 
similar strata of which the -hill is composed, dovin the 
whole declivity, and form at last, in the hollow, a lake or 
bog, if there is not a proper outlet or descent to carry off 
tlie water. 

To drain a hill-side of this description, it is necessary to 
begin by making a trench along the upper side of the up- 
permost rushy soil, which will have the effed of cutting off 

ihc' 
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tlie higliest spring ; bat, as the rain falling on tlie next po- 
rous soil subsides to the lowest part of it, and/orms anotlier 
spring, and as it may likewise be partly supplied from some 
other internal source, a second cut is necessary there, to 
prevent that water from injuring the surface of the next 
clay bed. Thus, similar cuts will be requisite lower down 
the descent, so far as the same springs and appearances 
continue to injure the ground, which may produce a 
quantity of water sufficient to irrigate the lower ground, 
or which may be useful in some other respedt. See Pbn, 
No- 6. 

In some hills, the strata of which they are formed, lie so 
regular, that it is pracSlicabfc to cxtraft the water from 
cither side on the same level, which would be of very con- 
sidei'able advantage in draining the one side, and procuring 
water for the other ; for there is often found 60 the one side 
a wet swamp, and on the other, the soil too dry. This is 
owing to the bed of clay that upholds the water not lying 
horizontally, but dipping more to the one side than to tlic 
other, and by the one (the dry) side being overlapt by a 
covering of clay, whereby the water is forced to issue at 
the open side ; but, if an outlet is given to it on the dry 
side, by means of a drain, lower than that from which it 
flows on the wet side> the course of the spring may 
easily be diverted. 

The opposite side being porous and covered with sand, 

will adt as a reservoir to receive the rain waters, which will 

afterwards flow tlirough the opening made in the clay. 

This may be of great use in supplying a house with 

water that is situated on the dry side of the hill, and save 

the additional expence of conveying it in another manner*. 

See Plan marked No. 8. Fig. 2. 

A spring 

* Care must be takenr-in conSuftiof the drain for conreying vatcr to mpply 
a house, &c. not to cut it, or bore in U« so deep as to reach a porous stratum, 

other* 
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A spring m a low situation adjacent to higher grovnd 
may be <raased to supply a house, or foi* any other useful 
puipose, although much helow that level, by coaEning it 
in a ptpe or J[>rick chimney. 

The reservoir from whence the spring or outlet of 
water is supplied, being confined, and pent up between two 
im^rvious strata, and the upp^r part of it extending per* 
haps to a considerable height and distance in the high 
ground, it is evident that, if a perforation is made through 
the spperincumbenl stratum fnto the tally or lowest part of 
the porous stratum containing the spring, the water may 
be raised, by confining it, nearly as high as the level of 
the head of the reservoir. See Fig. 3. 

Of this thei^ are. several instances in Mr. Elkington's 
pra(3ice, particularly near Warwick, where he raised 
the water procured from draining a low meadow, into a 
mill le^ a c-onsidevable Iveight above the level of the drain. 
The drain is closely built with brick, and puddled above 
with clay, to prevent tlie water from oozing through -tht 
joints. It then rises through a perpendicular brick chim- 
ney to the height of tlie mill lead, by means of its own 
pressure in some higher ground. 

Tlie advantages of such operations must be very great 
in many situations, and may often be accomplished with 
success, where many would think them impra<Slicable*. 

otherwise the water that may have been found at one place, may, by the same 
means, be lost at another. Puddling may in some degree secXire it, but not in 
every case. Another thing shoulA be atteadeii to ia diggim weUs for a fet*- 
Buactit(U{ipl]r of water: Aithough apjeotiful flow of water is fuund in the 
sand through which the well is digging, before the bottom of that sand is come 
at, yet for the greater security of always retatmtng a sufficient supply, it it 
proper to dig so far into the ciaqf or retainiag ttratii«i, by whkh ihere will be 
less risk of the water being lost in dry seasons. ' 

* For an account of experiments in Mr. Elkiogton*s mode of draining, and 
in procuring water by boring, &c. successfully made by Sir Joseph Banks, se« 
Khe enlarged Agricultural Report of Lincolnihlre, 

Of 
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Of the pradlicability of this, however, and that water 
may often be raised to a very considerable height by means 
of its pressure in distant ground, the following remarkable 
occurrence, which happened lately in digging a well in 
the vicinity of London, is a proof: Earl Spencer, ^r the 
preservation of his noble mansion house at Wimbledon 
against fire, and to be well supplied with water, ordered 
a well to be dug at a little distance from the house, which 
was sunk to the dmazing depth of near «ix hundred feet 
before any spring was found. It was begun on the 31st 
of May, 1795; and, on the 12th of August, 1796, the 
, man who was employed in the undertaking gave a signal 
to tlie person above to draw him up, as he had found the 
spring, and was immersed in' water so deep that his life 
became endangered. In the space of four hours, the 
water rose to the height of three hundred and fifty feet, 
and, during two days following, its increase was more 
than a foot an hour. ' The water, proceeding from a rock, 
fa l^markably fine, and from the strata it passes through, 
is strongly impregnated with mineralic qualities. The 
sinking of this well alone, has cost his Lordship about two 
thousand pounds, but will recompense him by its utility ; 
as, before it was done, the only supply for the family was 
either rain falling during the -wet weather, or water pro- 
cured from the adjoining fish-ponds. As there is no ex- 
tent of higher ground near that where the wdl is sunk, 
and as the depth of it is some hundred feet below the 
bottom of the Thames, the source of the reservoir from 
whence the spring is supplied must be situated at a very 
great distance, and must contain a very large body of 
watei', to raise it so suddenly to such a height. 
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EXPLANATION OF PLAN, NO, 9. 

Springs and wetness are sometimes found on the top of 
banks and hills, where the ground contiguous is much 
lower on all $ides ; but they are supplied from higher 
ground at a distance, by means of the substrate or metals 
lying in the manner represented by Plan, No. 9. 

The continuation of the strata C D, is supposed to keep 
on the same rise, in the high ground north side of the 
rivulet, to a much higher level than the line A B, hj 
which" means the springs at E and F^ issuing from the 
crop of the metals, are supplied. 

By bringing up a cut from the rivulet into the bank at 
G, an outlet will be obtained for the water, free from that 
of the rivulet; and by boring or sinking a pit from H to I, 
the water flowing through the porous strata from C D, to 
E F, will be reduced to the level of L M, consequently 
the source of the springs E F, will be intercepted, and 
the ground on the top and on both sides of the declivity, 
become dry ; and the metals, to that depth, may be wrougTit 
free of vfeater. 

This could not be effefted by boring from the bottom of 
the rivulet, or any run of water, as shewn by the dotted 
line, for the pressure of the running water above would 
prevent that below from rising freely, and small stones or 
sand would be lodged in the hole. If the strata K, crop 
out to the surface, and cause wetness, the pit, or bore, 
HI, may be continued till it reach it; but lying at such 
a depth, and covered with so much clay on the surface^ 
the water contained in it may do no injury to the ground. 



CHAP. 
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CHAP. VI. 

DRAINAGE OF BOGS AND OTHER. WET GROUND, BT 
PERFORATING THROUGH A RETENTIVE TO A 
POROUS SUBSTRATUM- 

y 

I N many parts of the country, consiikrable tnkSls of 
Und He waste and uocultivated, owing to wetness in a 
particuhr situation, that n^ighc by this meaos^ be easily 
drained, and rendered much nK>re prodiidtive. The cause 
of their wetness proceeds, not from springs lying either 
under tJie surface, nor froni the overflowings of any in the 
adjoining higher grounds; but from the accumulation of 
rain water, stagnating on a retentive body of clay of other 
impervious substance, through which the water can have 
»o descent ; and being also surrounded with higher ground 
of the same impervious nature, the water of itself can 
have no natural outlet. Such ground, when it becomes 
boggy, is commonly called landlocked hogs. The situation 
of these bogs, being often so mucli lower than the ground 
that surrounds them^ the cutting of a main drain, or con- 
du£^ory through the bank (as represented by the dotted 
lines in the Plan), for carrying off the water colle£led by 
the smaller drarns, would, in many cases, be attended 
with an expence greater tlian the value of such land when 
drained. The thickness of the impervious stratum that 
retains and upholds the water, is often so great, that, 
although- tlic strata under it be of a porous and open nature, 
as rock, sand, or gntvcl, the water can find no passage 
wliercby of itself to descend through the one into the other, 
and therefore, by its long stagnation above, ail the coarse 
vegetables that have for a series of years been produced on 
its surface, and even the upper part of the soil itself, are 

formed 
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formed iato a body of peat-earth, equally soft, and less 
produilive, than that of- any spring bog, and which is 
only passable by cattle in very drv seasons, when the wind 
and sun exhale part of its moisture ; but is even then inac- 
cessible to the plough. 

The drainage of these bogs must be effe<5tcd in a man- 
ner diflferent from that of spring bogs, the cause of both 
not being the same. In the following manner it may be 
done at least cxpence. The first drain must be made in 
the middle or lowest part of the ground, and into this all 
the others must lead. The number and dirediion of these 
mast depend on its extent. They must be cut through 

• 

the peat, or wet spongy upper soil, to the top of the clay 
or retentive substratum, which must be perforated by the 
auger, in order to give an oulet doivnwards for the water, 
which will be absorbed by the porous strata below*. The 

* Making one larfe pit or well in the middle or lowest part of the bog, dug 
through into the fiorous substrata, with the drains leading into it, would answer 
equally wdl, and would save boring along each of tlie drains. ** If a pit is 
** sunk twenty or thirty feet deep, in the middle of a field through th« Hert* 
** fordshire red, flinty, and impervious clay, into the chalk below, when th^ 
'* usual quantity of chalk is taken out, the pit shaft is filled up with the flints 
** takeoHkit of tJie chalk and clay, and the top drainage of this part of the field 
** much shortened for ever afterwards, by making principal drain* from th« 
" part of the field above the level of the top of the pit terminate therein, an4 
** the superabundant moisture will escape thro,ugh the flints in the pit shaft to 
** die chalk below. And if a drain is carried into a limestone quarry, it is 
•* Kidom necessary to carry it farther. 

•* In dells or hollows of considerable extent, covered with in impervious 
*^ stratum, and from which there is no natural drainage, such as the Yalley 
'* between Moid, the shird town of Flintshire, and the adjoining high land^ 
" apit about four feet diameier, and fifteen feet deep, more or less, as tht 
*' case may require, is sunk through the impervious superstratum into a pervi- 
*' ops tfrfltum of gravel, and the rain water, and of some adjoining springs, art 
" carried from the surface thereby : the pit is railed round, to prevent cattlt 
" from failing into it. I must here remark, that though in this, as well as id 
** many other instances that may be given, the top water escaped through tht 
** pervious subttratum, the effect might have been dire(^ly the contrary, f 
" thsftioxc recommend the impervious superstratum, in all such eases, to h» 
" perforated by bore-rods, an*d the hole made by them is easily stopped up.'* 
Agricultural Rrport of Hertfordsbhtf page 66* 

drains 
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drains sliould be cut as narrow as possible, and, after the 
' auger holes liavc been made, and a conduit formed on the 
under stones coupled below, they should be filled with loose 
stones to within a foot and a half of the surface ; and this 
vacuity may be filled up with part of the earth taken out, 
having a turf, grass side downwards, next the stones. The 
water and noxious moisture contained in the peat, or uppef 
soil, will be extra6ted by the drains, and will subside 
through tlie auger holes into the porous strata below. If 
the ground is afterwards ploughed, care must be taken in 
forming the ridges, and giving them a proper descent to- 
wards the main drain, which will greatly assist the otherj 
in discharging any heavy falls of rain water. The obser- 
vations in the annexed note from the Roxburghshire Re- 
port, may be useful in this respcft, as well as to the future 
' improvement of the ground. 

Before proceeding to drain this land in the manner de- 
scribed, the following observation must be attended lo : 
It . should be discovered, in the first place, whether the 
porous strata immediately under the clay is dry, and will 
receive the water when let down into it from above ; or 
being already saturated with water itself, may, in pl^ce of 

■to 

.receiving more, throw up a greater quantity to the sur- 
face; and thus, instead of remedying the evil, render it 
worse. . This may sometimes be the case, and the sub- 
strata may contain wiitcr that makes no appearance on the 
surhcc at t/iis p/accy owing to the. superincumbent body 
of clayj but which, being conneftcd with some higher 
spring, may flow up when a vent is given to it by the 
auger. Thus would a greater quantity of water be brought 
to the surface, which, having no outlet through the cir- 
cumjacent bank, would render the ground much more 
wet, and might even, in some situations, almost form af 
lake. If the surrounding high ground declines deeper or 

lower 
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knfver than the bog, although at some distance, by me^os 
of a spirit-level ind the appearance of die snrfiKre, the na-i 
ture of the under strata may, in a certain ineasure> be 
discovered ; and although it should already contain watery 

^ a drain can be there cut to draw off diat water^ and also 
what is let down into it from above^ See letter K in th6 
se&ion of Plan, No. lO^ which will help to elucidate 
these remarks. 

It frequendy happens, that springs or spouts (as they are 
commonly called) rise in the middle of a field, at a distance: 
from any ditch or open drain into which the water may- 
be discharged ; so that a covered drain brought from the 
nearest outlet, would pass so far through dry ground, as to 
render the expence of conduiSing the water from the 
spout^ greater, tlian the injury done by it; To remedy 
this, begin by cutting a drain a few yards in length, or 
by sinking a pit into the porous soil immediately between 
the lower side of the wet and next dry ground ; and from 
diat bring an upright drain to the upper side of the wet 
ground, from which take a branch to both sides, along 
the upper side of the wet, so far as. it goes. This upper 
drain will cut off the water where it' rises to the surface; 
the upright drain will convey it to that cut along the lower 
side of the wet ground, where the water will subside into 
the porous subsoil. An easier method may be, where the 
retentive substratum is not deep, first to cut the drain 
along the upper side of the wet ground, and after coming 

^ to the stratum in which the water flows, either to bore 
through the retentive substratum, or cut the drain to that 
depth, by which means the water cut off above will be 
iet down into the absorbent stratum below, and thus got 
rid of more easily than by any other method. But, if the 
ground is steep, and the stratum into which the water is 
let down, tails out any where b^low, or lower down oi\ . 
. . E the 
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the declivity, the water will again flow out, and cnuse a 
similar spouty or wet place in the field. This, however, 
will seldom be the case, and may easily be remedied by 
being perhaps near the extremity or lower side of the field. 

The following extraft from Dr. Nugent's Travels 
through Germany in 1766, will shew the mode of drain- 
ing marshes in that country, nearly on the same principles 
as explained in this Chapter: 

*^ The draining of marshes is condu£):ed in much the 
same manner as that of lakes ; but here I have seen the 
operation performed only on what we call moor or turf 
grounds. ' ' , 

" These are most easily drained by carrying trenches 
through those grounds, when the disposition of the country 
is such, that the water can be conveyed to some neighbour- 
ing stream. ' 

** The first thing they do is to carry a 'ditch to the 
middle of the moor in a direA line, its depth and breaddi 
adapted to the extent and wetness of the ground ; and thus 
to the supposed quantity which is to be carried oflF. 5very 
$13?, eight, or ten perches, as the ground is more or less 
swampy, cross trenches on both sides are drawn in a dired 
line, and communicating on both sides with the main 
trench. But, in case of water coming from any neigh- 
bouring eminences, they dig a trench round the whole 
ground as a reservoir; and this likewise communicates 
with the main trench, &c. 

' " In case the draining of the water into some natui*al 
receptacle be not prafticable, at least not under a very 
great expence, then they have recourse to sinking ponds 
or reservoirs in sotne neighbouring bottom, and to these 
they carry all the trenches. 

** These ponds are likewise of use as a fishery ; but, if 
*ven the sinking of such a pond be too chargeable, there 

stiU 
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ttill remains an expedient which is of good eSkA, and 
chiefl]f if the moors are not too wet and marshy. 

'^ It is the nature of moors in general, that, beneath, 
the turf or moss, there is a loam which hinders the mois- 
ture from ^netrating ; and this indeed is what makes the 
marsh, and causes the luxuriant growth of the turf or 
mos$ ; but this loam or clay is only a stratum, and far 
from being of an immense depth; under it is^' generally a 
sand, or some other stony or loose soil. 

" Here reason readily informs us, that a middling 
morass may be drained by perforating the clay^ and thus 
make way for the moisture to penetrate. In order to this, 
a pit is dug in the deepest part of the moor, till they come 
below the obstru£ling clay, and meet with such a spongy 
stratum as, in all appearance, will be sufficient to imbibe 
the moisture of the marsh above it. Into this pit the 
ebbing of the morass is conveyed through a trench, and 
both the trench and the pit are filled up after the first drain 
•with large broad stones, setting them edgewise, so as to 
leave interstices for carrying off the water: then such 
stones are laid over breadthwise, and these covered with 
loose earth, like that on the surface. When no such 
stones are to be had, strong piles are rammed down the 
sides of the trench, and broad boards laid across : and these 
are covered with earth to a height fit for x:ulture. 

" This is a matter of no great expence, the pit being 
as near the morass as the water will admit, and the trenches 
but short; then they have a drain unperceived, which 
leaves the surface of the trenches for the plough ; and in 
middling marshes, especially in such moors as are only 
wet and damp, this method, though sometimes slow, never 
fails taking efie£t ; and many traSs are thereby made 
serviceable to the farmer or grazier." 

E 2 Mr. 
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Mr. Morice has di-amcd 4 field of fifty acres in tha 
neighbourhood of Aberdeen, exa£Uy in the manner de- 
scribed by Dr. Nugent, from whose publication he took 
die hint. 



The following Extras fiom the Roxhnrghshire Report^ 
explains a similar Practice which had been successfully 
attempted in that part of the Kingdom. 

** In die first place, it will be necessary to premise^ 
that from one to six feet deep, below the surface of the 
waste lands that might be made arable in this county, is 
found a large seam of a black slaty, or metallic substance, 
generally from twenty to twenty-five feet in thickness ; 
and below this is found a mass of whinstone rock, both 
laying in a tolerable regular- straight line. The thickness 
of the whinstone rock, I presume, is unknown, as I hav6 
not heard it was ever bored into. The black slaty, or 
metallic substance, is generally found so closely cemented, 
as it were, without chinks, or fissures, that it is impene- 
trable even to water, or any other liquid ; while, on the 
contrary, the whinstone rock, when come at, abounds 
with chinks and fissures, and will receive and swallow up 
any quantity of water poured into its bosom. The surface 
of die earth, above the slaty, or metallic substance, is found 
every where of a light, kernelly, and mossy nature^ appa- 
rendy having, in the course of a series of ages, been pro- 
duced and formed from the vegetable substances which 
had attached themselves to it : felling in the autumn sea- 
sons, and having no receptacle to receive the rain water as 
it fiilli bebw its stratum, it preserves it on its surface, and 
in the winter months becomes swelled and enlarged in a 

consi- 
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considerable degree. In the spring months, when the sun 
and wind absorb it» and cause it to exhale, the moss becomes 
of a tolerable firmness, and produces a coarse kind of un- 
profitable grass, mixt in many places with short heather, 
of no use either for the rearing or feeding of sheep or 
cattle. 

** Having in a brief manner giyen you an account of 
the several strata of which the waste land of this county 
is composed, which every person in the habit of improv* 
ing, should be well acquainted with, and have, as it were, 
constantly in view, I shall now proceed to give an example 
or two of die method of cultivation I took, and then add 
a few observations. In the year 1784, after I had sowed 
up my fallow quarter on old land with wheat, and the 
autumn proving pretty dry, I, in the latter part of O&o- 
ber, ploughed up twenty acres of waste lands, of the above 
description, and as one part of it lay nearly on a level, and 
the other on the slope of a hill, I divided it into two parts, 
judging it might be necessary to cause each part to undergo 
a different course of cultivation. The level part I gathered 
up in small ridges, and ploughed it pretty deep, making 
the furrows narrow, keeping two labourers following each 
plough, as well to remove any obstns&ions that might 
arise from stones or roots, as also to turn the upper rim, 
or surface below, when the plough was the fault. This 
done, I allowed it to lay until Midsummer 1785. But 10 
the spring months, soon as.it would bear ^^y slieep and 
cattle, I drove them up and down the ground as often 9$ 
occasion would permit, as well to nip off any sprouta of 
grass that might appear, as to tr^ it (o ^ firm consistence, 
aiid whii^h was attended with niost beneficial efie<%. Ax 
Midsumnv^r, having no other. fsillQW that yeai, I gathered 
it up again, hpt finding, altliQugh the ridges were getting 
hi^h, beidg only set out eight ff»t at first, tl\e plough did 

£ 3 not 
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not get to the slaty substance in the hollow of the ridge, I * 
was obliged to lay out the ridges sixteen feet : — this* cost 
itie a deal of trouble ; but I eventually got the plough down 
to the slaty substance. When my woric was done so far, , 
iny nzvX thoughts were direfted to get the water drawn 
out of the hollow of the ridges, being at least four feet 
below any level I could obtain. To remedy this, I got 
a pair of bore rods, which I put down the slaty substance, 
to the whinstone rock, at sundry places, and which effec- 
tually answered my purpose, keeping the tops of the holes 
or canals covered with a basket of loose stones, which T 
allowed to remain, or remove at pleasqre^ as tlie weather 
proved more or less wet. 

" In "the spring of 1786, I had the pleasure to find my 
waste land was in a condition to sow, as early almost ai 
any other part of my farm ; the winter rains falling 
through the soil upon the ridges into the bosom of the 
elaty substance, which was laid bare in mapy places, in 
. the hollow of the ridges, it was gently drawn off, and 
glided rcgul^y into my canals. In the spring of 1786, 
I sowed in drills nay first crop, of Dutch oats, without 
any dressing, running the' drills over with a light roller, 
to press the earth, and prevent the drought taking hold of, 
and penetrating to the plants, which was of great use ; 
and in the beginning of September, I had the pleasure. of 
reaping a tolerable good crop, of about five bolls per acre; 
t)ut the quality, as might be' expefied, was coarse, the 
^tems growing to a great sifce, which arose from my not 
giving the driUs a sufficiency of seed. * 

*< In the spring of 1787, I gave it two plopghings, 
?ind ^ slight dressing of dang, hiarf, &c. compounded to- 
gether, and sowed' my seccmd crop in drflk again, con- 
sisting of Hastings pease ; these Isowed pretty thick, and 
produced a fine cropf indeed. In 'spring. 1788, f sowei} 

• \. Dwtcl^ 
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Diitch'oats again, in drills as before, which turned but 
■well, both with r^pcft to quantity and quality, and con^ 
tinued to grow the same crops in succession until 17929 
that Ileft thefEtnn. 

\ 

** I ploughed, on the contrary, the other part of the 
waste ground on the slope of a hill, in thin broad furrows, 
using the same measures and precautions as above de- 
scribed, and which I allowed to remain until the Midsunv* 
mer of 1785 also, when I set a strong brake to work upon 
it, hoping to tear its upper surface to pieces, and thereby 
save me a ploughing ; but I found myself mistaken' in this, 
for the surface not being sufficiently covered with earth, 
had not experienced ah alteration sufficient to yield to the 
experiment ; I was therefore necessitated to prepare it for 
burning; but the weather proving wet at the end of the 
summer, rather foiled me, and obliged me to give up any 
farther progress for the season, and leave it in a morb 
backward state than the part first mentioned. 

<* In the spring of 1786, I gave it two ploughings, 
.. braking, &c, but it still proving large and lumpy on the 
surface, for the reasons before assigned, and despairing of 
its growing any thing, I at last, after much deliberation, 
determined to sow it in drills with pease, giving it a large 
quantity of seed, not with a view of a crop, so much as 
covering the surface close with the plants, and thereby 
accelerate its cultivation. The number of plants pushing 
forward at the same time, for want of air at the roots, 
greatly weakened one another, and proving in the end of 
a dwarf kind, produced me a good crop, at the same time 
that they improved the lands in the way I expedled. In 
1787, I sowed Dutch oats, in the way aud form before 
described, changing the seed yearly, until I left the farm, 
9S mentioned before* 

E 4 " As 
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** As the soil above the slaty substance, was not above 
two feet and an half deep, the plan of setting off the ridges 
eight feet broad in this part of the Ui^> answered well. 

*' Being satisfied, from many experiments and observaT 

I 

tions, of which the above cases will bear me through, 
that the waste lands in the kingdom arises from the first 
solid substance &und under th^ surface, being impervious 
and impenetrable to rain, or any other liquid body, as ' 
before explain^ ; and as these solid substances lie pretty 
near the surface, ^11 attempts to improve waste lands will 
be fruitless, unless the ridges arc laid pfF in breadth pro? 
portionable to the depth of the soil, so as to allow the 
plough to gef to these so}id su)>st^nces in the hollow of 
^he ridges ^ th^t done, waste hnds soon prove prolific and 
valuable. Excess of heat zind cold have the same ^S6£k 
pn vegetation : thi^s in l^qt sultry summersj, we say vege- 
tation is ;^t a staud, being quite burnt up ; and in cold wet 
summers, we s^y vegetation is at a stand, being scalde4» 
and hurt by the wet. The fir$t we can only guard against, 
by ^wipg early : the other we can overcoAie by draining^ 
&c. which no farmer should omit." 
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CHAP. VI. 

PRAXKAGS OP SOILS COMPOSED OP ALTERNATE BEDS 

pf QLAY AlfD 3AND, 

I N distri£b whet^e the soil is composed of an inter- 
piixed variety, and where clay forms the most predominant 
part, draining is a work attended with much greater diffi- 
pulcy and cxpence than in those, where hoth the surface 
and internal strata are more regularly disposed. In these 
kinds of soils, where every reservoir of water is uncon- 
ne^ed with another, being separated by intervening beds 
of cUy, die partial colledtions of water that these reser- 
voirs contain are so much augmented in time of great 
rains, that, being full to the level of the surface of the 
surrounding clay, the water, having then a free issue, as 
over the edges of a dish, so overflows and surcharges the 
surface of that clay, and renders it so wet and sour» that 
its produce oecomes every year more scanty, and the na- 
ture of the soil itself more barren. As these sand-beds 
"^lave no commi^nication with each other^ it requires as 
many drains as they are in number, to extradk the water 
from each of them. From the nearest and lowest part of 
the field to be drained, a trench must be cut up to the 
highest or most distant sand bank, in such a diredion as, 
if possible, to hit on some of die intermediate sand-beds, 
and save the making a longer side cut, otherwise neces- 
sary ; but, where this would give many aukward turnings 
fo the main trench, would necessarily lengthen it, and 
where, by crossing the beds in places higher than the sur- 
face of the sijUTounding clay, would considerably increase 
fht depth of it, ga4 be difficult, to work, especially if rock 
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or running sand ; drains in the form of letter Y must 
branch off to, such beds, to draw off the water they con- 
tain, and to convey it into the leadi)fig one, as represented 
in Plan ii, Fig. i. 

Althougli the sand-beds throw out die water they "con- 
tain on all sides, so as to injure the clay surface imme- 
diately round them, a drain on the one side will com^ 
pleteiy extra6l the water from* the whole, and prevent it 
from breaking out at either side, provided that where it 
is cut be thjs lowest. 

. It may be observed, that, unless the drain is so cut, it 
cannot be supposed to have this €SkQ, while the water 
can find an outlet on the opposite side of the bank k>wer 
than the bottom of the drain. Tliis ought, therefore, to 
be previously considered; and, by carefuKy examtning^ 
the ground, and applying the spirit-level, the proper side 
for the dFain may easily be found. Or, if the water burst- 
ing out round the bank has been observed in dry seasons 
to run St one place, and not at the others, it is a proof 
that this is the lowest point, and, by cutting the drain in 
the direction of this level, the water will afterwards be 
pi-evented from rising to the height of the upper outlets, or 
above the level of the bottom of the draiu, even in the 
"wettest seasons. In many cases, the whole water thab 
causes tiie wetness, and supplies the other sand-beds be- 
low, may arise from the upper springs, passing over the 
upper soil, and through the di£Sirent sand-beds ; by being 
prevented from descending deeper than the^ retaining bed 
of clay. In this case, the drainage of the wh6l€ HM may 
be accomplished with much less difficulty and expence 
than in the former. After the main conducting drain 
from the outlet has been cut, the upper drain from A to B 
(Plan No. 12) must next be made, wKich will intercept 
and cut off the principal ({irings, and 4nay by tliis means 

rendei: 



render the lower drains C D and E F unn^qessary, vinibss 
merely to extra£l die p«rtia} sqp^y of wai;er wliich t)v$ 
lower sand-bedf may receive ia time of rains, aiu} which 
(if thpse sand-beds are of small extent) can do liitte injury 
to the adjoiniog siarfaoe. From this it appears, that on« 
spring rising in the hig^iest ground may be the $ole cause 
of injuring a considerable tra^i; lyiog below ; from its 
water oveiflowiag the sur&ce at one place, a^ad ^uj^siding- 
^nto it at another, according to die tenacity or openness of 
the soil ; and therefore, in such t^scs, tiie upper spring; 
ox feeder^ should be first cutoff, and the cffecSl q{ tliait 
known, before any more drains are made in the lower 
ground. This will be better understood from the Sedlion 
of Plan No. 12. 

fiesides soils corresponding to this description, there 
jare others nearly of a similar nature, but each bed being 
pf less extent, and lying more regularly together, their 
drainage can be more easiiy cfe<3ed by means of less cut- 
ting, and consequently less expence. Under the beds of 
^nd and day that thus lie alternately together, and 
almost parallel to one another, is found a general body 
of impervious clay, that keeps up the water. contained 
in the sand, which continues always full, moistening the 
adjacent clay, and, in wet seasons, running over it. As 
this main wukrTstratum (^ clay is seldom above four or fiv< 
feet below the surface, a drain naust foe cut to that depth 
through 1^ middle of the field, if it has a descent froQi 
both sides ; or, if the ground ^iecltnes ail to one stde> the 
^rain must be cut there, where the water wiU more easily 
discharge itself into it ; aad, unless the field is of coividier- 
able extent, and have more hollows in it than onci one ' 
draiii will answer die purpose ei&<^aUy ; lor, by crossing 
all the different beds that hold the water, it will draw it 
from each. Sec Fig. 2, Plan No. ii. 

Tlifi 



€0 APPROVBD MODE OF DRAIKIKG LAND* 

The great -difficulty, however, Jn draining land of thb 
description, and which is impra<3icable by one drain, is, 
if the direflion of the alternate beds of clay and sand lie 
across tie declivity of the grounds ; so that one drain in this 
case can have no other eSs6k than that of carrying off the 
water after it has passed over the different strata, and 
would here naturally stagnate in the lowest part of the 
field, if there was no other outlet for it. Therefore, when 
the ground lies in this manner, which is often the case,' 
besides the drain in the hollow, others must be cut up 
from it, in a sloping direction, across the declivity^ which, 
by crossing all the different veins * of sand, will extra£t 
the water from each. See Fig. 3, Plan No. 11. 

Where these alternate strata are of greater extent, and 
the wetness produced by greater springs, forming swamps 
at different levels on the sides of hills, the method of drain* 
ing them has been described in Chapter IV. 

The first thing to be observed, in the drainage of such 
alternate soils, is to discover minutely the inclination of 
the alternate strata, or how they lie with regard to the 
situation of the field to be drained, as upon this the direc- 
tion of the drains entirely depends ; and as the external 
signs that distinguish the d4fierent beds, are easily percq;)»- 
tible from the appearance of the surface, and difierence 
of the herbage that each produces, there is little difficulty 
in attaining this part of the obje£k. In drains of this kind» 
there is seldom any need for applying the auger, as the 
necessary depth of the trench reaches far enough down» 
and as there is no spring for want of conneflion with 
higher ground, to force itself up through the auger holes^ 
or, if there is, it cannot, at so great a depth, and below 
such a body of clay, do any injury to the ground above. 

* A Ycry thin or narrow strMum, 
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The drain, after being formed like a sougA at bottom, 
or set like a triangle, must be filled a considerable way up 
with small stones, before the mould is thrown in, taking 
care to have tcugi sods laid immediately alx>ve the former* 
Where stones are scarce, and plenty of brushwood at 
hand, faggots may be substituted in their place with pro- 
priety. The under part of the drain, however, should be 
laid or coupied with stones, as a canal to carry off the water 
subsiding through the faggots, and which has also the 
good efie£l of prolonging their duration; for when the. 
water cannot get clearly off, which must be the case 
where there is no open conduit of stoties, its stagnation 
amongst the branches must soon cause their decay, and 
choke up the passage of the drain*. There is one thing 
more to be attended to, in completely accomplishing the 
drainage of these soils : If the field ]ies very much on 
the descent, care must be taken in laying out the branch 
drains in a dire£lion sufEciently horizontal, so as not to 
make the fall too precipitant, by which the bottom of the 
trenches would be worn uneven, and thus would obstrudl 
the passage of the water, which might soon blow them 
up ; but the fall should be such as to enable the water to 
clear its course. The reason why fewer drains are re- 
quired in fields that lie nearly horizontal (as those of the 
1^ class in this Chapter), is, that the water is drawn equally 
from both sides ; whereas those on a sloping declivity, 
drawing only from the higher side of the drains, require 
them to be more in ndmber, or closer to one another. 
This is the case in every situation where surface draining 
IS necessary, and particularly so in such soils as those de- 
scribed in Chapter VII. 

* In no case whatevetf should ihe drain be filled with stones thrown in pro» 
miscuously, without first forming a course for the water at bottom. 

la 
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' In Lancasliire, where these soils composed of alternate 
beds of clay and sand very much predominate, and which 
have there acquired the names of sand pots err guts (a term 
properly enough applied to tliem, from their holding water 
like a pot), Mr. Elkington has executed several drainages 
in the manner I have described ; and also a very difficult 
erne of the same kind at Sutton-hall in Derbyshire, where 
the water was contained in small beds of rock, crossed and 
intercepted by beds of clay ; and to this Fig. i, in the an- 
itexed Plan> No# ii, more particularly alludes. 
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CHAP. vir. 

DRAINAGE OF SOILS POROUS ABOTH, AND &KTIN« 

TIV£ B£LQW| &C. 

IN flat trafls of land, where the sdrfafce, or tipper 
soil is injured by a superfluity of stagnant wjitcr not [Pro- 
ceeding from springs, their drainage is an objcft of the 
first importance, and which may, in most cases, be accom<* 
ph'shed with very little expence. 

The upper soil being composed of a porous stratum, of 
two, three, or four feet in thickness, aind having under this 
a strong retentive body of clay, the rain-water falling on 
the surface, easily subsides till it meet the clay, and therd 
being obstrufled from farther descent, the whole open part 
of the soil stands so full of water, as to retard the progress 
of vegetation, or at least greatly to injure it*. To carry 
ofF this water, requires only one or few more drains, ac- 
cording to the situation of the field, and these no deeper 
than just to reach a few inches intb the clay ; betwixt 
which and the under part of the porous soil, the gi-eatest 
quantity of water will remain stagnant, when it does not 
appear so much on the surface. In this kind of drainage 
there is no need for the auger, there being no r^al spring,, 
or subterraneous water, to get rid oft 

If it has a small descent from both sides, one drain cut 
through the porous to the clay soil, in the hollow part of 
the field, will eflfefihially draw off aH the water that the po- 
,rous soil may contain ; which will be gi*eatly facilitated by 
properly forming the ridges to answer the declivity of the 

* This kixMl of soil is commonly itTMmEaXt^.Vfet*d9ttomcd land. 

ground, 
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ground, and by deepening' and clearing out the furrows 
with the spade. See Plan No. 13, Fig. i. 

If the situation of the field correspond with the represen- 
tation of it in the Plan, the water will flow into, the drain 
(being in the hollow part of it), through the porous strata, 
as well as through a number of small trenches cut up from 
it to both sides, which is the common pradlice in Essex ^^ 
and some other counties adjoining ; but it is cutting up a 
whole field to no useful purpose. 

The drain may either be open, if it tan serve as a divi- 
sion of the field at the same time, or covered, as circum* 
stances may require. 

If a field of this soil has more than one hollow in it^ ivi 
that case, it is necessary to have more than one drain ; but 
if it is almost level, or inclines only a little to oiie side, ai 
ditch or drain at the lowest extremity, having the ridges 
and fuiTows formed, as already mentioned, will answer the 
purpose efifeftually. See Fig. 2, and 3, of Plan No. 13. 

In some cases, however, it may be necessary to have a 
few side-cuts from the main drain, where the field is large 
or very flat, cut down also a little into the clay, as narrow 
as it is possible to dig them, and filled with stone, in the 
usual manner. 

Such is the method of draining these soils with most 
advantage ; but many fields suflFer equally from wetness, 
that consist of soil exa6Uy opposite to the former, viz* a 
clay surface having a porous substratum* 

The drainage of such ground, where the vy^etness is still 
of a more injurious nature, and where the impei'vious stra- 
tum that upholds the water is of such a thickness as to re- 
quire being perforated by the auger, is fully described in 



* From its being so much pra£lised there, this mode of draining is commontf 
called t$e Essex moife of b9il$Wmdraimng^ 

Chap. 
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fchap. V. ; but here, the depth of the drain being sufficient 
to reach the porous subsoil, without the help of boring, 
the description of such may with more propriety form a 
part of this Chapter. Fields of this kind commonly lie 
very flat, witliout any declivity, whereby the noxious wa- 
ter, stagnant on the clay surface, might naturally dis-^ 
charge itself without the help of drains ; for soils of the 
■same nature, in a hanging situation, are seldom or never 
aflFe£led by the same cause. 

Such ground is more difficult to drains and requires ^ 
greater number of cuts than any otlier soil whatever, as they 
must be so laid out and conducted, as to colle£l all the wa- 
ter from the surface, which can only discharge itself into 
the drains from abovcy being unable to flow into them 
through the clay, as in those soils of an opposite descrip- 
tion ; and where there is any irregularity on <he ground, 
the water will remain standing in the hollows, within a 
few feet of the drain. The first thing, is to make one 
main conduftor in the lowest part, or at one end of the 
fieldj to receive and carry oflF the water collefled by the 
smaller collateral cuts, which it may be requisite to make 
on each side of it. If it suits the situation or division of 
the field, this main drain had better be open than covered } 
and then the outlets of the- other drains that foil into it, can 
easily be insp^6ledj and frequently cleared out, as occasion 
may require. The proper formation of the ridges, to an- 
swer the declivity of the ground, should be particularly 
attended to in such soils. The ridges should have rise 
Enough in the middle, to give the water a fall into the fur- 
rows; and these should have depth and fall enough to 
convey it into the drains. Thus would a great part of the 
rain-water, as it falls, be carried off, which would lessen 
the number of small cuts, otherwise necessary. The drains 
should all be dug as narrow a& possible, and filled up in the 

F usual 
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usual manner with loose stones ; only the bottom of the coit^ 
during drain (if it is not an open, one) should be formed 
in the manner already described, with a small open con- 
duit at bottom, the more easily to cany off the water. 

The small drains should also be coupled at bottom -, /. e. 
two of the largest stones laid in the bottom^ inclining on 
one another above, forming a triangular opening, of four or 
six inches, below. As the water is all received in at the 
top of these drains, it is necessary that they should be filled 
with small stones so near to the surface, as to leave only a 
space to be filled with loose gravely suflSciently deep to pre- 
vent the plou£jh or harrow from deranging them. Loose 
gravel, if it is at hand, is better than the stiff clay that ' 
came out of the drain, as it more easily admits the water 
to subside through it to the stones ; and the other can be 
spread on any adjacent hollow in the field. 

A thin layer of straw or mshes* should be laid imme^ 
diatety above the stones, to prevent the smaller part of the 
gravel from filling up too closely the interstices betwixt 
them ; but this is not so requisite when gravel is used in 
place of the mould. This mode of draining is calculated 
for every tenacious clay soil, whether porous below or 
not; but, in many instances, the deepening of the fur-* 
rows, with very few drains^ might remedy the evil, 
where the retentive upper soil is only a foot or two deepr 
with a pwrous subsoil under it, through which the water 
would easily subside downwards, and again empty itself at 
some lower extremity of die field. The drains and fur- 
rows should therefore be deepened through the day to th^ 
open soil, in order to facilitate the descent of the water: 
and thus, much depe^s on the proper pbughing of such 

♦ If the field is in pasture, the upper ttirfr^ pared thinly off^ will aftswwr 
tiiii piupose bctccr than suaw or nislies, 

ground; 
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ground ; by attention to which, many drains, otherwise 
necessary, might be saved. 

The drainage of these soils does not come immediately 
tinder the system of Mr. Elkington's pradlice; but the 
mode of treating them I have described, he recommends 
as the most eiF<^uali 
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CHAP. VIII. 

t 

DRAINTAGE OF GROUND LYING ALONG THE SIDE O^ 
RIVERS, AND OF FLAT SWAMPY GROUND LYTNG 
BELOW THE LEVEL OF ARTIF[CIAL tEADS OF WA- 
TER. 

MANY extensive trafls of land are wet and rashv> 
from a cause that can hardly be removed by any number 
of open or covered drains. 

This is commonly called haugh^ or holm land*, and lies 
along the sides of brooks or rivers, which, having altered 
their course so often between the opposite banks, and de- 
positing sand and gravel as they recede from their last chan- 
nel,, the water of the river always percolates through the 
ground thus formed to the level of its present course, keep- 
ing it so moist and wet, as to produce rushes, and other 
coarse aquatics ; and wherever a drain or pit is dug in such 
ground, it immediately fills with water, to the level of that 
in the river. Where the river has a quick descent, it is 
less apt to produce this effeft ; but where its current is 
slow, and the level of its surface little below that of the 
ground on either side, the soil will be very much saturated 
with water. Any number of drains cut in any direftion, 
can have no good efFeft, while the river f continues in its 

* The first of these words is the term most frequently made use of in Scot- 
land, to denote land that has been formed by a river changing i^^s course, and 
thereby leaving an extent of fiat level ground on either, or on both sides of it. 
This land is always of a very rich soil, being composed of very fine earth, de- 
posited by the water after fioods, and washed down from the higher grounds ia 
time of rains. Its drainage and embankment therefore, when necessary and 
pradlicable, must always be an object worth attention. 

+ This^ may often be the case, where the run of water does not deserve the 
denostiaation of rivtr, aod can thereiort be the more easily remed^d. 

present 
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present course at such a height. The only remedy, there- 
fore, where it can be done at a moderate expence, is deep- 
ening and widening the bed of the river; the earth taken 
out of which, win at the same time serve to form an em- 
'bankment on either side ; for while it can rise higher than 
the outlet of the drains, and flow back into them, it ren- 
ders the ground equally wet as before they were made ; and 
the expence of making them is laid out to no advantage. 
Besides being thus injured by the river water, springs, in 
many situations, issue from the bottom of the higher 
ground, and ooze through the soil higher than its level. 
The water of these can easily be cut off, and lowered to 
the level of the river, by a proper drain, ^s shall be de- 
scribed. 

In some cases, the wetness proceeds entirely fi'om 
springs, where the soil of the flat ground betwixt them 
and the river does not consist of loose gravel or sand, but 
of a loam or clay mixture. In this case, the water of the 
springs is resisted, and prevented from finding its way, 
be/ow the soily to the river, and therefore is forced to flow 
nearer the surface, keeping it constantly in a wet poachy 
state, in all seasons. To drain this^round, a trench must 
be bfegun at the lower end of it, and brought from the river, 
along the bottom of the Ijank from whence the springs 
issue. 

This trench should be cut below the Urn of the springs^ 
where it can be more easily done, and kept open to receive 
the river water in floods, and also any runs of water from 
the higher grounds, in time of rains, which would blow it 
4tpy if covered ; and must discharge itself into the river at 
the lowest possible level*. From this trench, short covered 

drains 

* If die ground by the side of the river is of such extent as to render a regu* 
.^ular fpibankment along tbt tide of it an object of consideration, a flood-gate % 

F 3 might 
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drains must be cut up a little way into the bank, to lead ii^ 
the springs that are above it (if boring opposite to them 
has not that effe£l), as represented by Fig. i, of Plan 8. 
The bottom of these must be higher thaa that of the open 
cut, to prevent any of the water in it flowing back into 
them. In these also the auger must be used to tap the 
springs, if the depth of this level does not r^ach the stratum 
containing the water. 

There will be no occasion for any cross "drains betwixt 
the open cut and the river, as all the water that is inter- 
cepted will be carried along the bottom of the bank, and 
emptied into the river at a lower fevel, unless the ground is 
of such extent that it may be divided, by cross ditches, into 
.separate inclosures. The open drain will serve as a divi- 
sion betwixt the meadow and higher ground. 

This ground is peculiarly situated, and its soil y/el\ 
adapted for watering, after being drained. 

The drainage of many a valuable traft of land is often 
deemed impracticable, where a mill-lead, or other artificial 
run of water, passes through it, or along the side tq whicl^ 
\hc fail inclines. 

From the lovv situation of the ground, and the height of 
|he water in the lead, there is no fall for discharging intq 
|he lead, the vvater of any drains that might be cut to the 
pecessary depth. 

To remedy this, there is but one expedient*. 



pigkt be placed at the mouth of the out-let drain, which would shut with tb^ 
pressu^re of the river water in a flood, and thereby exclude it entirely from thq 
^nner groundf and would open by that of the water accumulated in the draii^ 
during the inundation, and so be emptied into the river when it subsides. The 
construdtion of this gate is'simplei and is the only remedy in cases where it i^ 
flesirable to have the flood water excluded. 

*■ In the course of the author's praftice^ he has had recourse to this expedi- 
ent in different instances, which has answered the end completely, where no 
other method was pra^icable. 

•The 
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The first thing, is to begin at the river, or natural stream^ 
and bring up a cut to the lead, at the point where the ouN 
let of the upper drains is to cross it. This cut must be as 
deep as the river will permit, or the drains above require* 
A cut must then be made across the lead, to the same depths 
and a strong wooden trough ^ (of su£Eicient size to admit 
the water collected above to pass through it) placed across 
the lead. The length of this trough must be several feet, 
on both sides, more than the width of the lead, as marked 
in Plan No. 14, from A to B, and must be secured by 
stakes drove into the ground on each side, with cross-bar$ 
above, as represented by Fig. 4, in the plate. The space 
between the top of it and the bottom of the lead, must be 
filled with clay, well beat down. This done, the cut frcmi 
A to E may be made as deep as the level of the trough 
will admit, and so continued along the upper side of the 
wet ground, to cut off the. springs that rise in that quarter* 
This may either be a covered drain, or open, as circum- 
stances may require. From the trough, also, an open cut 
should be made parallel to, and along the back of the lead, to 
receive the surface water from the ground above, and from 
the division ditches that may be necessary, if the ground is 
of great extent. The earth from this cut should hp laid 
between it and the lead, to strengthen and secure the bank. 
In like manner, an open cut may be necessary along the 
other side of the lead, to receive the water that may ooze 
from it, and injure the ground between that and the river; 
and this ground, if extensive, may likewise be divided by 
cross ditches f, as represented by the dotted lines J. The 

cross 

* Or square wooden box. Larch wood is recommended for this purpose. 

t Where the word ditch is used in place of drain or cut, &c. it implies, that 
it may likewise serve the purpose of a fence, or side of an inclosure, as well as a 
drain. For the sake of ornament and shelter, hedge ^rows should be planted 
upon the banks of the ditches. 

X This part of the ground is well adapted for irrigatipp, whcjre the ^osunand 

F4 of 
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cross or division ditches in the upper part of the ground, 
must not join the upper drain, but a small space must be 
left uncut at the letter D, to prevent any connexion be-i 
tween the spring water in the upper drain (especially if co- 
vered) and what is colleded in the cross open ditches ; and 
will likewise serve as a passage from one division of the 
field to another. 



"4 . 



of water may be sufficient for supplying the lead, aod likewise a^ording a $u^t 
cleat quantity lor this purpose. 



CHAP, 
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CHAP. IX. 

PRAINAGE OF MINES, QUARRIES, MARL PITS, &C. 

THE principles of Mr. Elkington's system have 
hitherto been confined only to the draining of land, or 
taking away subjacent *Lvater that injures its suiface ; but 
there is no doubt that it might be equally successful, and 
of very material importance in the case of mines and 
quarries; by diminishing the quantity of water that is 
frequently found in the course of working them, and 
which very much obstru6ls, and even sometimes puts a 
stop to the work altogether ; at least it very often does so, 
in quarries of freestone, limestone, marl, &c. 

Thus, from the want of Mr. Elkington's method being 
known, many mines and quarries at present lie unwrought, 
from the fear of water and quicksands, which might other- 
wise {)e wrought to advantage. 

It is well known that all springs and* subterraneous col- 
leflions of water are supplied from ground lying higher 
than that where they are found ; which being of a porous 
nature, admits the rain to filtrate through it, which 
descends often to a very great depth through the pores of 
the open soil, rock, sand, gravel, &c. before it be ob- 
strufted by some impeneti-able stratum. Thus, in sinking 
a pit for coal, or any other subterraneous mineral near 
the bottom of a hill or high ground, a bed of quicksand 
is met with, so full of water, that to pass through it be- 
comes a very difficult and expensive operation; and as 
this water proceeds from the porous ground lying above 
\U it may in many cases be practicable, to intercept the 

greater 
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greater part of that water before it reach the sand-bed m 
the pit, and by means of tapping at the tail of the sand-hank 
(provided the ground naturally declines lower than where 
the sand is found in the pit), the whole of the water may 
be extradted from it, at a comparatively small expence 
with what is used as the common remedy in like cases. 

To accommplish this, in ascending from the pit, care- • 
fully examine, if higher on the declivity, any bed of rock, 
jand, or gravel, tails outy which may convey the water 
contained in it to the sand-^bed below ; and if such bed is 
founj, a drain may be cut into it, which will carry ofF a 
great part of the water, and consequently lessen the quan-* 
tity in the mine, which would otherwise have continued 
tp descend through the porous substrata, before being thus 
intercepted in its descent. But^ although this is done, 
and the suf^ly from above entirely cut off, yet a suflicient 
quantity of water to injure the pit, may continue to ooze 
from the sides (^ the sand-bed, even supposing it should 
dip towards the lower ground, which, if it does, that 
water may be easily drawn off at some point in the low 
ground. , ^ 

To efieft this, ia order to remove the above inconve- 
sience, in descending from the pit, along the declivity, 
endeavour to discover at what place in the low ground the 
^nd terminates or tails outy which may be found by mean& 
of a spirit-level ; and if there is any appearance tliere of 
the water's having a natural outlet, it may, by means of 
9 deep drain^ be much quicker and more effe£lually drawn 
off; for springs naturally flow through narrow and crooked 
perforations, and consequently, whenever the orifice is 
enlarged, or made lower, the discharge of water becomes, 
greater : But, if there is a deep covering of clay above the 
tail of the sand, in that ca^ a drain can only be cut so far 
Jnto ity and by means of boring lbro]Bgh the ren^aining 

portion 



APPROVED MODE OF DRAINING LAND. 75 

portiou of clay, an easy outlet may be given to the whol^ 
water contained in the above sand-bed. 

This will also, in a great measure, remove, or at least 
relieve, the difl&culty that would afterwards have attended 
sinking the pit i for the water thus cut o(E, must lessen 
the quantity that would have been found deeper, the same 
body perhaps passing downwards from stratum to stratum, 
so far as they continue porous, or capable of receiving it. 

It is therefore of material consequence, to drain all 
ground lying higher and contiguv:)as to mines, or any 
other deep subterraneous pits, for the reasons already 
given ; and on these principles^ and by these means, i( 
may be accomplished with little difficulty or expencc. 

The water found in the bottom of the pit or mine, must 
be got rid of in a different manner, as the ground may 
perhaps nowhere decline lower than tlie mouth of the 
pit. For it is only on the supposition of the different 
strata and sand-bed, dipping with the natural inclmation 
of the surface, that the above method of proceeding is 
prafticable, or on the supposition of their lying nearly 
horizontal ; but, should they Up in 2^ reverse diredtlon, 
there is little possibility of accomplishing the obje£l; un- 
less their termination can be hit on, somewhere on the 
opposite side of the hill, which, by ascertaining the pre- 
cise inclination of the metals, and by exa<£i levelling, may 
very nearly be found out. In most cases, however, the 
upper strata above coal are found lying pretty regular. 

But, as a description alone, without an explanatory 
sketch, cannot so clearly convey an idea of the nature of 
it^ Fig. I, of the annexed Plan, No. 15, will help to 
.elucidate these remarks. 

The foregoing observations so far explain how the 
water may be cut oft*, that is met with in sinking the 
shaft, befpre reacfa|p^ the coal or otUer mineral that is 

sought 
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sought for ; the water that is found in the bottom of the 
pit, or what proceeds from this rocks, &c. in the course 
of working the mine, is commonly got rid of by means of 
an engine pump, to assist in working which, the water 
obtained by means of the drains already described, may be 
very useful, where the stream for that purpose is deficient, 
in saving the great expence of working It by steam*. But^ 
without the help of a natural stream, which, may be con- 
verted to the above purpose, it is seldom possible to find, 
by means of drains or otherwise, a quantity of water suf- 
ficient to drive such weighty machinery, in a situation" 
high enough to have the necessary command of it. It 
may, however, in many cases, be a valuable acquisition. 
See Plan 15, Fig. i. 



♦ That letting down the water by boring into an inferior open sfrztam, evea 
in the bottom of the pit, may not only be praAicable in some cases^ but of very 
great advantage, the following observations will shew : *' The water was raised 
by a steam engine about sixty yards, from a colliery in Yorkshire, which had 
been wrought several years \ the proprietors bored down to the depth of about 
ten yards farther, to ascertain the depth and thickness of a seam of coals,, 
whick was supposed to lie below those then wrought ; the workmen employed 
bored from the bottom of the pit next the engine pit, and when they had bored 
to the above depth, and taken out the rods, the water from the works, which 
usually ran across the bottom of this pit to the engine pump, run down the hole 
they had then made. As soon afterwards as the steam engine was set to 
work at the stated period (about one hour in twelve j, the engine pump con- 
tained little or no^ water ; it had escaped through this hole, and continued to 
Tun through the same ever afterwards, and rendered the engine useless. This 
instance of water at so great a depth from the surface, finding a passage at a 
further depth of ten yards, or less, and immediately below, is very singular 
and striking. The situation was much higher than the next adjoining valleys 
and the level of the sea. Experiments of this sort seldom fall to the lot of man 
to make, therefore such instances are rare and uncommon. But in large tradls 
of level land, where lakes or morasses have been formed, and which cannot} 
be drained by cutting open drains, or driving leyels through rocks, but at aa 
expence for which the lands, when drained, would never compensate, the 
above instances warrant experiments being tried with boring rods, which, if not 
successful, may be tried at little t%^Me,**'^^gricuJturai Heport of Hertjordf* 
jlirff page 67, 
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In situations where a proper command of water can be 
obtained, and where the entrance to the mine is likewise 
adapted for the purpose, the use to which it may be con- 
verted is still more advantageous, by driving machinery 
to bring out the minerals, and also for working an engine 
pump, for clearing the mine of subterraneous water, flow- 
ing from the cavities of the rocks that are met wfth in 
working. His Grace the Duke of Buccleuch's coal-works, 
near Langholm, in Dumfries-shire, are a striking example 
of this, and of the superior powers of water and machinery 
when properly combined, where a command of the former 
can be obtained, and when the latter is construdled on 
proper principles, and conducted with that care and inge- 
nuity which are necessary in such undertakings. 

It frequently occurs, in working quarries of lime or 
freestone, that, at a certain depth, part of the rock con- 
taining water is hit on, whereby the quarry is soon so 
filled with water, as to put a stop to working it deeper, 
where the best of the stone lies. The common remedy 
in such cases is, either to ere6l a wind-mill pump, to draw 
out part of the water (for the whole cannot be taken away 
by this means), or to open a new quarry adjoining to the 
last, which at the same depth meets with the like obstruc- 
tion, or to bring up a very deep and often expensive cut, 
under the level of the water, from the nearest declivity. 

"By the following method, however, all quarries of 
limestone, freestone, marl, &c. liable to such an obstruc- 
tion, may be completely cleared of water at little expence; 
and the drain, at the same time, wUl serve a double pur- 
pose, by drying the wet ground, which, in consequence 
of the spring contained in the rock, is found adjoining to it. 

Immediately under the rock, commonly lies a bed of 
strong retentive clay, that upholds all the water received 
by and retained in that rock, and which being also bound 

round 
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tound on each side by a covering of clay, or other stiff 
soil, cannot discharge itself, and therefore stands alw^ays 
so full in the rock, as to prevent taking out the stone to 
the bottom. 

In the first place, endeavour to find to what side the rock 
dtps or inclines, which may easily be found by the appear- 
ance of the surface in examining the adjacent ground, 
and by the assistance of a spirit-level. After discovering 
this, cut a drain through the clay covering to the rock, 
by which the water will be drawn off, that for want of a 
proper outlet, formerly stood pent up in the cavities of the 
stone. See Plan No. i6j Fig. i and 2. 

Sometimes the evil may be remedied in a different 
tnanner. 

It often happens, that a bed of the same stone, of a close 
compaft nature, is found lying under one of a more open 
kind, with pores and fissures in it admissible of water^ 
•which so keeps up the water in the upper bed, that none 
of it can pass through to an inferior open stratum 5 and on 
sinking through this stone, another bed is found, of so 
open and porous a nature, as to admit the reception of 
any water from above that may come into conta£l with it. 

Sometimes a bed of gravel or sand is found under the 
close stone, which being still more capable of absorbing 
any water let down to if, is better calculated for the pur-j 
pose of clearing the upper bed of stone from water, than 
a stratum of open stone itself. 

When this is discovered to be the case, and the wate^ 
kept up by the second" bed of stone, so as to be prejudicial 
to the working of the upper bed, and which will be 
equally so in Working the second; the work may be 
greatly relieved by boring through the close bed of stone,' 
and letting down the water into the more porous one 
below, or into a stratum of dry sand or gravel, if there 

be 
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he such under it. In place of boring, sinking small pits 
through the close stone is a more efFedhial method of lett- 
ing down the water, but a more difficult one to execute. 

At Ormskirk, in Lancashire, stone quarries are cleared 
of water, exa6lly in the manner above described, which 
Fig. 3, in the annexed Plan, will better explain*. 

The situation of marl pits is commonly such, that it 
requires a very extensive cut through some part of the 
surrounding bank, to carry ofF the water that prevents 
taking out the marl. This might often be accomplished 
in a much less expensive nianner, by sinking a pit through 
the retaining stratum under the marl bed, into 5ome ab- 
sorbent stratum below, that would receive the water let 
down into it by the pit. If the ground where the marl 
lies is of considerable extent, several pits will be necessary 
to carry off the water. If they require to be so deep as to 
be in danger of falling in, they should be built round tlie 
sides, or filled up to near tlie top with loose stones through 

* To shew the success of this praftice, Mr. Eecleston, of Scarrisbrick, a 
very ingenious member of the Board, and proprietor in the neighbourhood of 
Ormskirk, communicated the following information:—-** In stone quarries, 
wells (pits) occasionally are sunken to the open bedj which have proved ser^- 
viceable. The above was pradlised*in a stone delf near Ormskiik with suc- 
cess. But in order to lay the delf more effedlually dry to a greater depth, 
Mr. Elkington having viewed the country, marked where he thought the rock 
terminated or tailed out, and at the lowest level set out a drain to be cut up to 
the rock, part of which work is executed, and a very considerable spring comes 
from it: but, on account of the great depth (sixteen feetj, It will not be finished 
before he has seen the work again. The diain he has laid out is about ten 
feet lower than the bottom of the stone quarry, and when completed, will lay 
that head of stone dry lower than the present floor. All rocks mostly where 
.^they terminate, are succeeded by broken loose stones of the same nature aa 
the rock, and they are frequently (not to say always) succeeded by sand, 
which, when a thick bed, and of a running nature (quicksandsj, often cause 
great expence to cut through to the tail end of any rock." See Plan 11, Fig. 2. 

In such cases as this, where there is danger of meeting a quicksand, boring; 
or sinking pits through the bed of close 8(oae, \% tl^e most advisable and least 
•xpeosive method. 

which 
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which the water can subside. Any cross drains or cut^ 
necessary for collefting the water, must be condufted into 
the pits. In many cases the water may be got rid of in 
a still easier manner, provided the situation of the ground 
is answerable. If the surrounding bank declines on the 
opposite side lower than the water^ by cutting a drain into 
it, and boring with a horizontal auger^ into the tail of the 
stratum containing the water, it wiU be drawn off and 
reduced to a level lower than that of the bed of marl. As 
this water is often supplied by a spring, rising in some part 
of the higher ground, and descending into the place where 
the marl lies, in such case it will be necessary to cut off 
the source of this spring, and divert it into some other 
channel. By doing this, the quantity of water below 
will be lessened, and more easily carried off by means of 
the pits or drains. 



chap. 
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CHAP. X; 



tlftSERVATIONS ON THE USE OF THE SPlRIT-LEVEt^ 
And DIRECTIONS FOR USING IT IN MARKING OUT 
OF DRAINS, &CC. 



AFTER the main spring, or that from which the 
bthers derive their source, has been discovered, the ascer- 
taining a hne on the same level, to one or both sides of itt 
for the better and more sure direcSlion of the drain, being 
one of the first and most important parts of the operation, 
and the one on which Mr. Elkington's att in a great 
measure depends (for before him, it is beh'eved that no 
man ever thought of ascertaining, by means of levelling^ 
the course of water in the bowels of the earth), a descrip- 
tion of it may prove useful to those who have never been 
in the praSice of using the spirit-level for that purpose. 

Being provided with a spirit-level (u^hich it is necessary 
to have previously adjusted)^ and a staff about ten feet in 
length, with a moveable vane or sight aiSxed to it, set up 
the instrument in a situation between the obje6t from 
whence the level is to be taken, and that to which it is to 
be dire6led, provided the distance from the instrument to 
leach of them is not too great. The situation of it should 
also be no higher than the length of the staff will answer, 
iind so as it may be seen from it both ways ; then diredt 
the man with the staff to hold it at the main spring, or 
place from whence you mean to carry the drain ; and, 
after direfling the telescope to the staff, and adjusting it 
to a level) make a sign to him to move the sight up or 
down, till it be exadlly opposite the cross hair in the tele- 
scope. This done, without shifting the instrument from 

e its 
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Its first position, and cautioning the man to fix the sight 
to the staff at the point dire£led, he may proceed forty or 
fifty yards farther ; and after having again adjusted the 
level, make a sign. to him to move to higher or lower 
groundy till the sight on the stafF coincide exaQly with 
the cross hair in the telescope. He may then leave a peg 
at the place where he held the staff, and proceed in Vike 
manner to other stations, till the whole line is finished, 
leaving pegs, or making pits, at the places where the staflF 
"Was held. <- 

If the length of the line to be levelled requires the in- 
strument to be shifted from its first position, the level 
must again be taken from the last station where the staff 
"was held, and the sight on it fixed in the proper place, as 
before dire£led, proceeding in the same manner at every 
forty or fifty yards in length, till the whole is accom« 
plished. After the line is thus levelled, and ascertained 
by marks left at every station where the staff was fixed, 
it may again be examined, and other pegs put in between 
the first, the better to diredl the workmen in cutting the 
drain, giving the line such turnings, and even small devia* 
tions from the course of the level, as may shorten or 
straighten it, and humour the situation of the ground. 

For the sake of accuracy, where the work requires it, 
especially if the water is to be conveyed any considerable 
distance, or wanted to supply a house, or for the purpose* 
of irrigation, the levels may be proved by reversing the 
former line of direftlon. The spirit-level is also necessary, 
for ascertaining how much fall can be obtained from the 
drain to the nearest outlet where the water can be dis* 
tharged, die shorter that distance being the better, provided 
fall enough can be got. 

It is often necessary to level a much longer distance 
than the length of the drain may require to be cut ; but 
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"when the level of the whole line is known, and the nature 
of the ground carefully examined, short drains can be cut 
on that line, with openings (places not dug out) between, 
which will answer the purpose equally as well as one the 
whole length ; and the expence will be considerably less, 
provided the length of the condu£lors for the water from 
tach, be less than that of the openings or places riot cut : 
But if the ^hole line, with only one condudtor, be sliorter 
than these, it is better to have all the water discharged at 
one orifice. The level has frequently to be taken from a 
spring or well, at a considerable distance from the ground 
to be drained. 

The American level, as it is sometimes called, being 
first communicated to the President of the Board of Agri- 
culture by Dr. Edwards, of America, is so simple and 
Useful an implement for ascertaining the level 6f drains or 
wUter-courses, that I have thought proper to subjoin a 
description of the method of using it, and have given 
a drawing of it in Plate 17, No. 5. 

It is formed of t^vo pieces of thin wood of equal length, 
joined together ^t top, and cortnedted below by a cross 
bar. From the angle at top, a lead plummet is suspended 
by a small cord, which, when the instrument stands level 
on both legs, strikes upon a mark in the centre of the 
conne£ling bar, as represented by Fig. 5, in the Plate. 
The manner of using it is simply thus: At the place from 
whence the level is to be taken, drive a wooden peg into 
the ground, close in to the top, upon which one of the 
legs of the frame may rest ; then bringing round the other 
leg till it touch the ground, there drive in a second peg, 
And the space betwixt them will be level. In proceeding 
forward, rest the leg of the frame upon the top of the second 
peg, turning round the other leg as before ; and where it 
touches the ground again drive in another peg, and so on 

G 2, along 
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along the whole line to be levelled. Thus, with vdty 
little trouble, and with as much accuracy as with the finest 
spirit-level, will the course of the drain be easily ascer- 
tained. But, as it is necessary that the drain should have 
as much declivity as to allow the water to run freely, It 
will be requisite in taking the level, to regulate the direc- 
tion of the line accordingly. Half an inch fall in the 
length of the frame will be sufficient. For this purpose, it 
will be expedient to have, besides a number of woodea 
pegs, one iron pin, with inches and halves marked regu- 
larly upon the sides of it, from the top downwards. After 
having drove in the first wooden peg at the point from 
whence you mean to condu£t the drain, and having rested 
the one leg of the frame upon it, turn round the other till 
it be level with the first peg. There put in the iron pin, 
so that this leg of the frame may rest on the*top of it when 
level ; then drive in a wooden peg so far, as that the top of 
It may be one half inch lower than that of the iron pin. 
f lace the leg of the frame again upon this second pegy 
turn It round to a level, putting in the iron pin till the 
top of it be equal with the foot of the frame ; then drive 
in another wooden peg close by the side of it, till the top 
of the wooden one be half an inch lower than that of the 
iron pin. Proceed in this manner so far as you mean to 
carry the drain, which will have the same degree of decli- 
vity all the way along. A line thus set off, is marked from" 
A to D in the Plate. When made on a smaller scale, It is 
useful ia ascertaining the proper descent along the botton) 
of the drain, while the workmen are laying it;, but when 
made for this purpose, the cross bar must be fixed to the 
bottom of the legs^ as marked with dotted lines ia thePkte^ 
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CHAP. XL 



t^ESCRIPTtON OF THE AUGER, AND MANNER OF 

USING IT, &:c. 



THE borer used in draining, is nearly similar to 
that made use of in searching for coal or other subterra- 
neous minerals. The auger, shell, or wimble, as it is 
variously called, for excavating the earth or strata through 
which it passes, is from two and a half to three and a half 
inches in diameter ; the hollow part of it one foot four 
inches in length,' and constru£led nearly in the shape of 
the wimble used by carpenters ; only, the sides of the 
shell come closer to one another. The rods are made in 
separate pieces, of four feet long each, that screw into 
one another, to any assignable length, one after another, 
as the depth of the hole requires. The size above the 
auger is about an inch square, unless at the joints, wlietc» 
for the sake of strength, they are a quarter of an inch 
more. There is also a chisel and punch for screwing 
on, in going through hard gravel, or metallic substances, 
to accelerate the passage of the auger, which could not 
otherwise perforate such hard bodies. The punch is often 
used when the auger is not applied, to prick or open the 
sand or gravel, and give a more easy issue to the water. 
The chisel is an inch and half or two inch^ brpid at the 
point, and made very sharp, for cutting ston^, and the 
punch an inch square, like the other part of the rods, with 
the point sharpened also. There is a shifting handle of 
wood, that is fastened with two iron wedges affixed to it, 
for the purpose of turning round the rods in boring, and 

c 3 als9 
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also two iron keys for screwing and unscrewing the roJs, 
and for assisting the handle when the soil is very stiff, and 
more than two men required to turn it. 

To judge wlien to make use of the borer, is a difficult 
part of the business. Some who have not seen it made use 
of in draining, have been led into a mistaken notion, both 
as to the manner of using it, and purpose for which it is 
applied. They think, that if by boring indiscriminately 
through the ground to be drained, water is found near 
enough the surface to be reached by the depth of the drain, 
the proper dire6lion for it is along these holes where water 
has been found ; and thus make it the first implement that 
is used. The contrary is ^e case, and the auger is never 
•used till after the drain is cut ; and then, for the purpose 
of perforating any retentive or impervious stratum, lying 
•between the bottom of the drain and the reservoir or strata 
containing the spring. Thus does it greatly lessen the 
trouble and expence that would otherwise be requisite in 
cutting the trench to that depth, to which, in many in- 
stances, the level of the outlet will not admit. The man- 
ner of using it is simply thus : In working it, two, or 
rather three men are necessary. Two stand above on each 
side of the drain, who turn it round bv means of the 
wooden handle ; and wbeir the auger is full, they draw it 
out, and the man in the bottom of the trench clears out 
the earth, assists in pulling it out, and direfting it into 
the hole, and who can also assist in turning with the iron 
handle or key, when the depth and length of rods require 
^ddition^ force to perform the operation. The workmen 
should be cautious, in boring, not to go deeper at a time, 
without drawing, than the exadb length of the shell, 
otherwise the earth, clay, or sand^ through which it is 
boring, after the shell is full, makes it very difficult to pull 
out. For this purpose, the exaijl length of the shqll should 
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fee regularly marked on the rods, from the bottom upward. 
Two, or four, flat boards, witli a hole cut into the side 
of one of them, and laid alongside of one another over the 
'drain, in time of boring, are very useful for direding 
the rods in going down perpendicularly, for keeping them 
steady in boring, and for the men standing on, when per- 
forming the operation (No. 4, in Plate 17). The other 
implements used in cutting the drain, are, besides the com- 
mon spade and shovel, those represented in the Plate. 
The hollow spade, made of oak timber, and scooped out 
in the middle, is used in soft peat soils, being light and 
easy to work with, and the edges preventing the earth 
from falling off, when throwing it out of the trench. 
They are made of iron in the same shape also, for throw- 
ing out clay or tough soil. The crooked handled spade or 
shovel, having the edges turned up, is well adapted for 
smoothing the bottom of the drain before laying the sough, 
and with which the workmen have less occasion to stoop. 
As the common opening of the sough is six inches squait, 
a piece of wood of that size, and one yard in length, is 
very useful for laying in the bottom of the drain, and 
building the stones on each side of it, and which can bo 
sliltted forward as the workman proceeds in forming the 
fiough. 

Of the Horizontal Auger^ 

This instrument was lately invented by Mr. Haford, of 
Hathern, in Leicestershire, and is not yet come into ge« 
neral use. The advantages of it are in many cases consi* 
derable, by lessening the expence of otherwise cutting, 
and perfornaing the work in a much shorter time. Whcrq 
a drain or Water-course has to pass under a bank, road» 
hedge, wall, rivulet of water, or for drying marl pits, &c. 

04 it 
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it may be used to advantage in excavating a sufficient 
passage for the water, without opening a trench. In lay- 
ing leaden pipes for the conveyance of water, it is also 
njseful, in making a hole in which the pipe may be laid, 
H'ithout opening a cut on purpose. 

For tapping springs, or finding water at the bottom of 
a hill, either for the supply of a house, or for draining the 
ground, it may be used with success, as the water of the 
spring,, when hit on, will flow more easily, and in greater 
abundance, through a horizontal or level, than through a 
perpendicular outlet. 

The manner of using it is thus : Suppose a lake or pond 
of water, surrounded with high banks, to be emptied, if 
the ground declines lower on the opposite side, find the 
level of the bottom of the water, and trace that level to the 
face of the bank where the perforation is to be made. 
There smooth the surface of the ground, so as to place the 
frame nearly level, with the auger' pointing a little upwards. 
It requires two men to turn the handles at top, in order to 
work it, which may be better understood by examining 
the Plate. When the auger or shell is full, the rods are 
drawn back by reversing the lower handle, and rods added 
;it the joint when the distance requires. In boring through 
a bank of the hardest clay, two men will work tijrough 
from thirty to forty feet in a day, provided there is no in- 
terruption from hard stones, which will require a chisel to 
be fixed on in place of the shell, and longer time to work 
through. If the lehgth to be bored through is considerable, 
or longer than the whole length of the rods, a pit must be 
sunk upon the line, down to the bole, for placing the 
frame when removal, and the operation carried on as 
before. 
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CHAP. xn. 



IIXTRACTS FROM SOME OF THE AGRICULTURAL RE- 
PORTS OF THOSE COUNTIES IN ENGLAND, WHERE 
MR. ELKINGTON HAS EXECUTED THE MOST RE- 
MARKABLE DRAINAGES, TENDING TO AUTHENTI- 
CATE THE ADVANTAGES DERIVED FROM HIS 
PRACTICE*. 



I SHALL begin with Warwickshire, being Mr. 
Elkington's native county, and the one In which he first 
niade die discovery. 

COUJJTY OF WARWICK, BY JOHN WEDGE. 

*' Draining is, without doubt, the first step towar^ 
the improvcmjent of all wet land ; it has been pradlised 
with much success in this county for several years, but 
more particularly so since Mr. Elkington, a farmer in this 
distriA, introduced a method of draining boggy lands, b^ 
making deep drains, and boring at the bottom or sides of 
them through the different under strata, so as to tap the 
springs, and thereby, in many instances, cure large tra(^ 
of land with very few drains. The novelty of this prac- 
tice here, and Mr. Elkington's mysterious manner, in 
declaring he knew where, and in what dire£lion, the dif- 
ferent strata of the earth divided, and at what particular 
point an auger hole might be bored, to lay dry this or that 
particular spring or well, were matters which attraAed 
much notice, and occasioned great surprize ; and it is but 

* These Extrads are taken from the first Reports trtnsmitted to the Board 
.of Agriculture ; but in the second publigatiflp of them, more information oa 
Ahis lubjedt will be found. 

justice 



90 APPROVED MODE OF DRAINING LAND. 

justice to Mr. Elkington to say, that in one class of bogs, 
&c. which abound as much as (perhaps more than) any 
other, he has not only had the honour of introducing the 
auger in this county, but the merit of laying efFeftually 
dry, many large trails of land." 



COUNTY OF. LEICESTER, BY JOHN MON^. 

*' The most capital improvements have been made 
under the direftion of a Mr. Elkington, who is supposed 
to be the first in that line in the world. After forming 
the drain, by beginning at the fall, and working upwards, 
he makes use of a borer to find the spring, with which 
he generally succeeds, which has a wonderful effe&, in 
draining the land. It is said that he has a very quick and 
certain method of finding where the springs lie, peculiar 
to himself. By the use of the borer, Mr. Astley * had a 
piece of land drained without going into it, by the follow- 
ing circumstance : Mr. Elkington was employed in drain- 
ing a piece of land belonging to Mr, Richard Astley, 
which was separated from l\is brother's by a small river, or 
deep rivulet. Mr. E. finding the spring at about sixteen 
feet from the surface (under the bed of the river), com- 
pletely drained both pieces. I was informed, that seme 
time since, Mr. Elkington was engaged in draining a piece 
of land near Lutterworth ; and soon after he had found 
(some call it tapping) the spring, the inhabitants, to their 
very great surprize, found their wells all dry. After inves- 
tigating the cause, it was found that Mr. E. had been the 
means of it, by cutting oflF the spring which supplied tl^ 
town with water. 

• Of Odstone-HalL ^ 

" I men-. 
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*' I mention the above two instances, merely to shew 
what a wonderful efFedt the borer has, and what a very 
capital instrument it is for draining," &c. 

" I do not mean to say that Mr. E. is the only persoa 
that makes use of the borer ; for there is such a very great 
spirit for this kind of improvement, that there are very 
few of the best farmers without this instrument. Mr. 
Elkington has so much business, that it is with great dif-* 
ficulty he is to be had when wanted/' 



COUNTY OF DERBY, BY THOMAS BROWN. 



it 



But every other method seems to bend 

to that pradlised by Mr, Elkington, whose pradlice is 
becoming every day mbre extensive, and seems to mc the 
most efiFeilual of all others, for carrying ofF subterraneous 
waters. He lays a stone drain from three to six feet below 
the surface, in such a direftion as to cut the source of the 
spring, and with such a declivity as to scour itself. Where- 
ever he finds the source of the spring below, the level of 
his drain, he bores, and with such judgment, that, to a ' 
stranger, his auger seems possessed of the virtue 'of that 
rod with which Moses struck the rock ; for the water 
immediately gushes out, and perhaps lays land that before 
was too wet to carry a sheep, sufficiently dry to carry the 
heaviest ox. This method certainly is efFedlual against 
springs." 

COUNTY OF SUFFOLK, BY ARTHUR YOUNG, ESC^. 
SECRETARY TO THE BOARD OF AGRICUL- 
TURE, &C. &C. 

" It will not be improper to hint, that there are two 
errors very common in the performance of this improve- " 

meob 
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ment. The first is, making the drains in, or nearly in, 
the dirc£lion of the declivity ; whereas they ought always, 
to be made obliquely across it: the other is, that of 
marking out, and making numerous drains acro^ the sides^ 
of springy hills, which might, in many cases, be drained 
completely with a single drain, judiciously disposed, ac- 
cording to those obvious principles upon which the 
celebrated drainer, Mr. Elkington, of Warwickshire, 
proceeds. No . improvement can have greater or more 
immediate efFefts than this of draining ; none that pays the 
farmer with more certaintv." 



COUNTY OF STAFFORD, BY WILLIAM PITT, 

*• Attempts have been made to tap springs, by boring 
into them, by Mr. Elkington and others^ and sometimes 
with success." • 

Mr. Pitt, in speaking of the improvements in Fisher- 
wick Park, says, 

** Here the genius of a Brown, aided and seconded by 
the munificence of the noble owner*, have conspired to 
render a dreary morass one of the most delightful spots ia 
nature, and have in a great measure succeeded : which 
success is still further heightening by the improvements of 
Mr. Elkington, in the interception of springs, and tlie 
^discharging of stagnant water." 



COUNTY OF WORCESTER, BY W. J. POMEROY. 

** In speaking of under drains, it may be thought right 
to mention, that various experiments have been made at 

\ Marquis of Donaegall, 

Ewell*^ 
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• 

Ewell-Grange, the seat of the Earl of Plymouth, and in 
that neighbourhood ; but that by boring after Mr. Elking- 
ton*s method, deserves to be most particularly noticed, 
which, indeed, in such situations (viz. low, fenny, or 
boggy lands), seems to supersede the use of every other." 



COUNTY OF SOMERSET, BY JOHN BILLINGSLEY, 

ESQj 

** The great skill of draining land, consists in cutting off 
the water at its source. One deep drain, judiciously 
placed, will frequently preclude the necessity of any 
other ; in most instances, such a drain should be near that 
part of the declivity from which the springs issue. This 
depends on the position of the clayey substratum, and on 
the height of the reservoir from whence the springs arc 
fed. A judicious survey of the adjacent land, and liberal 
use of the horer, are necessary preliminaries to a cheap and 
jefFeftual remedy for wet lands ; and there are few men in 
the kingdom possessed of equal skill in this department of 
agriculture with Mr. Elkington, of Warwickshire, whose 
fame is not confined to the county in which he lives, 
but is known and acknowledged in many parts of the 
kingdom." 



EXTRACTS FROM THE ANNALS OF AGRICUL- 
TURE, ?Y A. YOUNG, ES(^ &C. &C. VOL. XVI. 
ANNO I79I. 

•* Aug. 5. — Rode to examine some works carrying on 
binder the direcSion of Mr. Elkington, a singularly able 
drainer, whom I shall have more occasions than one to 
Eiemioji." — — «< The chief objedl of our ride was to view 

Mr. 
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• 

Mr. Elkington's works, who, we were informed, was en* 
gaged by some of the owners of these mills*, to bring 
them more water, by draining some boggy spots, from 
which the springs arise. We viewed^ his trenches for this 
purpose : it seems that this most ingenious operator had 
contra6led with the millers, to be paid only in proportion 
to tlie additional quantity of water he procured for them. 
A^ we viewed liis drains, and the general declivities of the 
wastes around, a question arose amongst us, upon the possibi- 
lity of procuring more water by any drains, or cuts, or bor- 
ing, than flows already in a more diffusive manner through 
bogs ; except by bringing water to take a direction on one 
side of a hill, which, in its natural course, flows out on 
another side."——— " But Mr. Elkington's prac- 
tice is remarkable in one circumstance, and differs from 
any drainer I have yet known. From distance to distance at 
the bottom of his surfsf, which are of various depths, from 
three and four to six and seven feet, he bores with a com- 
mon iron boring rod, five or ten lower, and in doing this, 
often finds the water rise quickly in the hole. By this ope- 
ration, it should seem, that he has Mr. Bakewell's idea in 
contepiplation ; and || it is to be noted, that by this prac- 
tice, he in many cases, by a single drain, lays lands dry 
that were not at all in the contemplation of the person who 
employs him, even to a considerable distance. Supposing 
springs to lie in strata, nearly on a level, and to commu- 
nicate from side to side of the largest hills, in such case it 
does not seem at all improbable, but that, by draining and 
boring deeply on one side, you may procure more water 
than came before, by diverting it from the usual course ; 

♦ Near Sutton Colficld, in Staffordshire. 

+ Or Sough, the conduit, or bottom part of the drain, formed with ftrick 
or stones. 

H See Annals of Agriculture, Vol. XVI. 

SO 
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10 that, by carrying on works of this sort on one side of a 
mountain, the other side, at some miles distance, may be 
drained. Thus the millers on one side of a hill may pay 
Mr. Elkington for bringing water to their dams, and the 
millers on the other side of the hill prosecute him for de- 
priving them of theirs ; which, it must be confessed, 

would be a laughable litigation." " Such 

works, whatever their operation, causes and consequences, 
have infinite merit, and do great credit to the talent of this 
very ingenious and useful man, who will have the merit, 
wherever he goes, of setting men to think." 

" The 6. — To Ashby-de-Ia-Zouch ; called in our way 
on Mr. Marshall, to view a bog of several acres, drained 
by Mr. Elkington, which he eSeded with his usual suc^ 
<:es$. 

" This bog was occasioned, as they commonly, or rather 
always are, by springs, which he pierced into by means 
of a deep drain, boring at the bottom of it, as above de* 
scribed ; the surf, in this dry season, runs no inconsidenble 
stream. The whole is now under oats, a very fine crop, 

on land which before was of no value whatever." . — » 

** Mn Elkington ha? been employed by Mr. Knowles * 
to drain the slope of a hill poisoned with springs ; in every 
instance of his draining, I hear some new circumstance, 
to prove the sagacity and ingenuity of this skilful operator, 
who may be termed an engineer of a new order. The 
crown of the hill above Mr. Knowles*s wet fields is all 
dry, sound, gravelly land, in which no signs of springs, 
because pervious to water in its level ; but when these 
springs came to the fields in question, which are clayey, 

* Of {iTelson, in Liecestersbire. In a certificate sent to the Board of Agri- 
culture, Mr. Knowles says, that this land, by means of Mr. Elkington't 
drains, was rendered worth 3os. or 40s. an acre, which before was not worth 
lijdfa crown, 

they 
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they rise to the surface proportionably to die quantity of 
clay which impedes their progress; in this case he founds 
by taking die levels, that springs on the other side of the 
hill, in a clayey spot, at the distance of some hundred yards, 
were exadly on the same level as these passing under the 
gravel on the elevation, and thus breaking out where the 
passage was obstru<3ed, by variation of soil. And he 
pronounced, that when this is the case, one surf, skilfully 
marked, will drain a variety of different, and even far 
distant fields ; and he recommends, in such cases, to wait, 
after the first drain is made, to let its operation take place, 
/or six months, or even a twelvemonth ; in which time 
it will be found how far ' the effe6k has taken place : if 
more are wanted, they can be made. When springs are 
brought in this manner from a distance, there is no doubt 
but he brings more water to a place than flowed in it 
before. The great skill, is to know where to bore. The 
surf, or French bricks, which he uses, are eight shillings a 
thousand mere than common ones." 



In a treatise lately published, " On the Necessity and 
Advantages of Cai e and Economy in colle£ling and pre- 
serving different Subscances for Manure,'^ by Thomas 
B» Baylcy, F. R. S. is the following observation : 
/ ** It may reasonably be expe£led, (hat at no very dis- 
tant period, the peat-mosses of Great Britain and Ireland 
will be drained, and brought to the highest state of fertility. 
Their present superabundant moisture renders them not 
merely unprodiiftive wastes, but extremely injurious to 
the drier lands in their vicinity. The invention and 
eiiergy of a Wakefield f and an Elkington, in declaiming 

f Of Lireipool. Mr. Wakefield has lately made wonderful imi^ro^ements 
tf^ the great. Trafiori Mom, near Manchciter, in Lancxthirei 

and 
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and improving mosses, cannot fail to excite a general 
imitation of the very successful processes by which thejy 
have i;enclered these bogs produdlive of plenty ; with the 
additional happy effefis which those improvements never 
fail to produce on the climate^ temperature^ and vegetation 
of all the countries adjacent to them." 



Subjoined is part of a -letter received from Charles 
Townley, Esq. of Townley, in Lancashire, respecting 
Mr. Elkington's method of draining, and the improve- 
ment made on the ground, by means of his drains. 

" Respedling the mode of executing these drains, 



it differs from the common pradlice of making hollow 
drains, only by their being cut much deeper, and by 
boring with an auger, either to increase the runs of water 
from the springs, when they are arrived at, or to give 
them vent when they lie too deep for the spade to reaoh 
them. Mr. Elkington's art, or knowledge of draining, 
lies, as you must know, in judging of the precise place 
where the pernicious springs can be caught, and in car- 
rying them off in the cheapest and most advantageous 
manner. ^ The mere plan of a drain can give little insight 
into this kind of knowledge \ I should think, the best 
mode of conveying the system, by plans, to the concep- 
tions of others, would be to compose se£tions of the dif- 
ferent circumstances that most generally occur in the va- 
rious strata and runs of water below the surface of the 
earth, and of the most proper situations of the drains that 
are to catch tliem. I will only repeat, that those drained 
hoggy lands that have had the proper manure laid upon 
them, are not only made dry, but the herbage produced 
on them is become excellent, from having been, previous 

K to 

f 
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to At drainage, of very little valoe ; and those draine4 
lands which have as yet received no manure, are rendered 
equally dry, and the coarse and useless herbage with which 
they were wholly covered, is visibly giving way to better 
grass. The proper manure will soon be laid on them ; 
after which, I am persuaded, the whole herbage will be 
excellent : the drains were only finished last year. 

(Signed) " chas. townley- 

** Toav«Iej9 zStb Seft. 1796.'* 



COPY OF A LETTER AND CERTIFICATE FROM 
MR. JOHN MAUGHAN TO SIR JOHN SINCLAIR, 
BARONET. 

f^ Hincklj, i^th Oa. 1796. 
** SIR, 

** I am extremely sorry at having taken so long a time 
in returning the certificate you wished me to send ; but 1^ 
waited to see the eflFeft of a drain I had set out for Mr. 
Jennings, of Harlington, Bedfordshire, a nephew of the 
late Mr. Whitbread's, or I should have sent it sooner. The 
land I drained for him, had, about tv^o ypars ago, been 
attempted to be drained in the common mode, and a consi- 
derable sum of money had thereby been expended to no 
purpose^ as the land, at the time I undertook to drain it, 
was as wet as ever. I have the satisfadlion of saying it is 
now the driest land on the estate, and made so at an ex- 
pence which does not exceed one twentieth part of what 
it had formerly cost, by attempting the common mode of 
^faining. — I am, Sir, your obedient humble servant, 

(Signed) " John aiaughan." 



popy 

f 
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COPY OF THE CERTIFICATE. 

" I, John Maughan, of Luton, 'in the county of Bed- 
ford, land-surveyor, late steward to Thomas Powys, Esq. 
M. P. do hereby certify, that, in consequence of a recom- 
mendation from the Board of Agriculture, I waited on 
Mr. Elkington, who very readily communicated to me the 
principles of his art of draining land, which I have since 
pradtised myself with great success, and to the satisfadtion 
of those who have employed me. And I hereby farther 
certify, that I have found Mr. Elkington's mode of drain- 
ing of the greatest public utility : that I have seen land of 
little or no value, when drained on Mr. Elkington's prin- 
ciples, made worth forty or fifty shillings per acre, and pro* 
ducing the richest crops, both of corn and grass : in shorty 
that no mode of improving wet land equals it for public 
utility. Witness my hand, this 25thdayof Odlober, 1796." 



Besides the above, many other communications and cer« 
tificates, testifying the great advantages that have been de- 
rived from Mr. Elklngton's pra£lice, and what are likely 
to result from the knowledge of his system being generally 
understood, might have been added ; but as most of these 
fiave already been made public by the Board of Agricul* 
ture, in a former paper on that subjeS, what I hav^ in- 
serted here, ipiay be sufficient to convince the public of iu 
utility. 



B j| PART 
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ON HOLLOW AND SURFACE DRAINING IN GENERAL; 
PARTLY DRAWN UP FROM COMMUNICATIONS 
TRANSMITTED TO THE BOARD OF AGRICULTURE. 



•TpHIS being a part of the draining system not comii^g 
within the limits of Mr. Elkington's pradlice, and 
founded on principles different from those that are applica- 
ble to the drainage of bogs, and other swampy ground in- 
jured by springs, I have thought it more proper to add it 
as a Second Party than to have incorporated it with the 
preceding account. 

When the wetness of a field arises from rain water that 
cannot sink through a tenacious soil, and must, if there is 
no declivity, remain till evaporated, the principles which 
govern the praflice of Mr. Elkington's art are not appli- 
cable. But, 

In all cases (and such are very numerous) where the 
wetness proceeds from springs, a farmer ought certainly to 
examine his field carefully, in order to ascertain whether 
the evil proceeds from the above cause only, or whether it 
proceeds from springs. If from the latter, he should en- 
deavour to discover if such springs arc distinfl: and uncou- 
nefted, or whether they do not flow from some main one^ 
which being cut ofl> would drain a considerable traft of 
Jand below the spot where it rises ; as has bqen explained 
and exemplified in the latter part of Chap. III. 

H 3 from 
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From want of due attention to this necessary discrimi- 
nation, it is very common in Essex, Suffolk, and other 
counties where draining is very generally performed, to 
see many superfluous drains marked out in directions 
where they can have verv little efFe^, and where a single 
one, well diredled, would have completely dried the field. 
As the expence, which might thus he saved, is an objeft 
of consequence, too much attention cannot be paid to the 
inquiry. ^ 



SECT. I. 



or THE ANTIQUITY Or THE PRACTICE OF. HOLLOW- 
DRAINING. 



That the Romans were not unacquainted with most 
of the modern methods of hollow-draining, appears from 
all their writers de re rustlca. Cato, Palladius, Columella, 
and Pliny, mention them particularly, and describe some 
circumstances which have lately been considered as mo* 
dern improvements. Upon strong tenacious land, where 
the water could only be received at top, they preferred 
open drains ; on other soils, where the water could be 
drawn equally from both sides, or could rise from the 
bottom, they used covered ones. They knew the pro- 
priety of diredting them obliquely across the slope of the 
field ; a point in which modern drainers are often eiro- 
neous. Their general depth was from three to four feet, 
filled half way up with small stones ; for want of these, 
with wiHow poles, and even with the spray of wood 
twisted into a rope ; one of the latest pra£liccs with straw 
that haa taken place in England. - Of that material, also, 
the Roman farmers availed themselves, when others were 
wanting. The ends of their drains they were careful in 

forti- 
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fortifying with larger stories, in form of bridges, and the 
mouths^ or outlets, were laid in matonry ; a circumstance 
in which Mr. Whyn Baker, of Ireland, thought himself 
original. 

From the depth, it appears that their drains were de- 
signed to carry ofF the water of springs, as well as that 
caused by rain on a flat or retentive surface soil ; for both 
which they were, in some cases, equally well adapted*. 

To the proper diredlion of the v ater-furrows, in order 
to convey all surface water into the drains, and to the clear- 
ing and cleaning out of the ditches round the fields, they 
paid particular attention. These circumstances are suffi- 
cient to prove that the Romans understood the business of 
common draining in great perfe£lion, and that our best 
cuhivated counties had little to boast of in this respedl, in 
superiority to the ancients, till Mr. Elkington made the 
discovery of a method with which they were wholly un- 
acquainted. The best of the French writers on agricul- 
ture, De Serves, who wrote in i6cx) his Theatre d^ Agri'- 
culture^ describes hollow drains particularly : they w;ere 
filled with stones. 



SECT. II. 

WHEN FIRST USED IN ENGLAND. 

It would demand a very careful perusal of all the earlier 
writers on husbandry, to ascertain when this pradtice was 
first introduced ; but a circumstance occurred in Sussex, 
which shews tl4K hollow- draining was in use long before 

* The passages of the ancient writers on this subje£^| are quoted and trans- 
lated by Mr. Dickson, in his ** Husbandry of the Ancients," vol. i. p*3S^ 
wheic the reader may see the deuils at large, 

H4 any 
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any nicnrion would be found of it, were such authors con- 
sulted, as no notice of it occurs in Fitzherbcrtor Nordcn** 
In 1770, Mr. Poole of that county infornied a farming 
traveller, " that near one hundred years ago, a very large 
oak, two hundred years old, was cut down at Hook. In 
digging a ditch through the spot where the old stump was, 
on taking up |be^ remains of it, a drain was discovered un* 
der it, filled, with alder branches ; and it is remarkable, 
that the alder was perfe6Hy sound, the greenness of the 
bark was preserved, and even some leaves were sound* 
On taking them out, they presently dropped to powder. 
It is hence very evident, that under-ground draining was 
pra£lised three hundred years ago in this kingdom. We 
find, also, that alder is, of all other wood, the best for fill* 
ing drains. Probably no other, except aquatics, would 
endure nearly so long. Bushes are generally used, but 
sallow, or willow probably better t«" 

The Board of Agriculture has been informed by Richard 
Preston, Esq. one of its correspondents, that land-draining, 
according to the present praflice, is not of more than forty 
years standing in his neighbourhood, in Essex. 

This deserves inquiry ; for it is generally supposed to 
have been used there long before such a period. 

* Fitxherbert wrote hk book of husbandry in i;34» 
t Eastern Tour, vol* iii. p. k4i. 
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SECT. IIL 

MATURE OF THE MOISTURE, OR WETNESS, AGAINST 
WHICH THEY ARE CHIEFLY USED. 

Springs that proceed from water at any considerable 
depth in the earth, or which break out, from the varia- 
tion of certain strata, in hills, which demand deep cutting, 
and the use of the auger, to work their cure, according to 
Mr. Elkington's mode of draining, has already been treated 
of. Hollow drains that come under the present descrip- 
tion, are chiefly used to correfi that wetness of soil which 
results from rain; and which, from flatness of surface, or 
its retentive quality, stagnates, to the injury of both soil 
and crops. This is the most general nature of die evil 
which these drains are intended to remedy ; but by no 
means exclusively of that caused by land springs, whose 
seat, apparently, is not below their depth. The wetness 
proceeding from svich, is, in some cases, removed by 
these drains, when deep enough cut, and properly direfted i 
but in many others, from ignorance in the drainer, great 
sums of money are thrown away, for want of attend*^ 
ing properly to the nature of the evil, and of distin- 
guishing betwixt surface water only^ and the oozing of 
land-springs. 



$Ecr« 
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SECT. IV. 

6t the Soil? on which they act, and of thosB 
on which they have been found to fail. 

. In soils that are so tenacious as to rctafn water oii (he 
surface till evaporation carries it off, such as are found lik 
Sussex, Surrey, and in many other counties, this method 
cjf draining has been triedj and found entirely to fail. The 
cause of this can- easily be accounted for. Very stiff claY 
will hold water /ike a 'd'tsh (tHe expression of the farmers in 
those counties, who have attempted to drain such soil) ; and 
consequently the small portion of water which each drain 
will carry off, is only what falls immediately above it, or 
what it can receive at top, when the ground on each side 
has a descent towards it. 

The water being all on the surface^ cannot find Its way 
Into tbem» If they are on a declivity, the water will run 
over them, as it does over any other part of the field ; and 
if they arc in a hollow, it will stagnate even above them^ 
and will be mostly exhaled liefore any quantity of it sub- 
sides into them* This is therefore a more expensive soil 
to drain, requiring a greater number of trenches, and these 
very close together, than any other soil whatevei*. Opert 
trenches, with the ridges and water-furrows property 
formed and di rented, is the only method whereby its drain- 
age can be effedlually accomplished. 

It is necessary to lay it up in ridges properly placed, and 
to cut small open drams across the ridges, where requisite, 
communicating with each other, and with the furrows : 
and thus all the water-furrows operate as drains. The Wa- 
ter, as it falls upon the ridge, immediately makes its way 

into 
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into the furrows, and runs along them, while there Is de- 
scent ; and if it is stopped in any of them, by the ground 
rising, is conveyed by the drains across the ridges into 
some other furrow where there is a descent ; along which^ 
it marks it& way into some ditch or water-course, at tha 
extremity of the field *. 

In Essex and in SuflFolk, where it has been found ad- 
vantageous, the soil is a wet poachy loam, more or less 
mixed on the surface with vegetable mould ; under that^ 
in some places, a raw hungry loanty and in others a clay 
marl. 

On these soils the efFedl is very great ; for the upper 
stratum, where the moisture is chiefly lodged, being in 
some degree porous, the water is easily extradled from it, 
by means of the drains. The under stratum being also of 
a retentive quality, their depth does not require to be great. 

When Mr. Young, of Clare, who has had great expe- 
rience in this mode of hollow-draining, observes, that th© 
improvement by these drains is great on clay soils, he 
certainly means soils of this description. " I know from 
experience, that in clayey soils it will answer perfedily ; 
that it is the least expensive and the most expeditious, as 
well as most durable, improvement of any in the whole 
system of agricultural economy.** — This will be further 
treated of in Sea. XVIII. • 

* It is obvious, that laying up such land in ridges, and cutting drains in pro* 
per places, may be of great use, but will not efFeftually remove the wetness ; 
as the sell, from its nature, will always retain too great a proportion of moisture. 
It is necessary, therefore, to change the nature of such soil by frequefit culture* 
and the application of manures, which will ia a great degree lessen the power 
•f retaining water. 
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SECT. V. 

BY WHAT B.ULES THEIR DIRECTION IS MARKED^ 

For many years, probably for more than half a ccn" 
tary, and possibly during a much longer period, the farm-' 
ers did not make a proper distinction, in fields that had a 
declivity, between tracing their drains with the slope^ or 
direfling them obliquely across it. Large traces have been 
drained, or have been meant to be drained, in the former 
wav, and many, even to this day, are guilty of the same 
error ; but the best farmers are now attentive to so im- 
portant a point, and studiously mark the diret^ion. of their 
drains obliquely. They are also careful to give them just 
the fall sufficient to carry off the water in a gentle, and 
not a rapid, current ; by which means they are less apt to 
choak, or blow up^ as it is sometimes called, whereby spots 
in the field have, apparently, an artificial spring formed. 

Upon fields, level, or nearly so, great numbers of which 
Are found in the eastern counties of England, it has been 
a common pradlice (although an expensive one), if the 
wetness proceeds solely from rain, to mark the drains re- 
gularly at a rod *, a rod and half, or two rods, asunder, 
across the land, from ditch to ditch ; or if the drains, from 
any small inequality of surface, will flow only at one end, 
then to stop short, or discontinue their length on one side 
of the field, as soon as the ditch operates in -laying it dry*. 

Where the slopes of a field vary, and fall in different 
direftioQs, the farmer should attend to such variations. 



^ SUte«n tad a half feat* 

and 
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and dlreiSt his drains so as to cross obliquely the upper side 
of each declivity. 

It is a general rule, not to condufl: too many drains to 
the same mouth or outlet ; for if much water flows in 
any drain, from having thrown many lateral branches into 
one main drain, the latter must not only be made larger, 
and deeper, but will even then be liable to fail ; and a 
failure in that case, afFedls so much a larger space of 
ground, by impeding the course of so many other drains. 
On this account, it has been found better to make the 
drains detached, rather than to connedt too many of them 
togetlier, which occasions much water to be condu£led 
to one mouth. 

Cases will however occur, in which, from the posi^ 
tion of the ground, it may be found necessary to join 
several side branches (wings) into one ipain drain. On 
this S(ubje6^, Mr. Vancouver, in his Agricukural Report 
of Essex, has the following judicious remark: 

" If the field proposed to be drained, lies greatly upon 
the descent, every care should be taken to make the drains 
bear sufficiently horizontally, in the first place, to prevent 
a too precipitant fall of the water, by which the bottoms 
of the drains would be worn uneven, and a temporary 
obstruction occasion them to How; and, secondly, be- 
cause the more perfeflly horizontal is the field, so that it 
lies level free, and aiFords a sufficient fall for the water, 
the less occasion will there be for the same number of 
drains as would be required upon a soil of equal closeness 
upon the side of a hill. The drains in the field that lies 
nearly level, drawing equally well upon each side; 
whereas those on the hang of a hill, drawing only from 
the higher sides of the drains, and consequently requiring 
them to be made much nearer or closer together." 

SECT, 
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SECT. VI. 
SEASON FOR EXECUTING THE WORK. 

On this point opinions vary ; some preferring winter, 
and others summer. 

When a great quantity of work ia to be done, all 
seasons of the year, free from sharp frosts, must be made 
use of; and this is usually the case,' when a farmer enters 
on a lease to a farm which has not been drained, or which 
requires to be done a second time. Stubbles are done in 
winter, and fallows in summer ; but when a single field 
or two are only to be done, the fs^rmcrmay choose die 
most convenient season. Many excellent farmers would 
not do it at any other time than summer, from being then 
able to execute the cuts in a cleaner and neater manner, 
and free from that kneading and plastering which takes 
place in winter, and which, they think, tends to prevent 
the flowing of the water from thpse minute and imper- 
ceptible veins and interstices of the soil through, which 
the water percolates. They have farther remarked, that 
opening the earth in a dry season, gives a tendency to 
drain it, as the particles of the soil, after being separated 
and well dried, will not so easily unite again ; whereas, 
the kneading in winter, tends to increase tenacity where 
it is most to be avoided. Farther, that carting on the 
fields in winter, to bring on stones or other materials, is 



more difficult and dangerous than in summer. 

In opposition, however, to these ideas, Mr. Young, of 
Clare, in Suffolk, is of a contrary opinion. 

" T never land-drain (says he) in summer: two incon-p 
veniencies attend it ; the increase of labour in a clayey soil, 

when 
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fK^hen hard and dry, is very considerable, and the want of 
leisure, and when good labourers are scarce." 

The want of labogrers, in some places, may be an 
unanswerable objetSlion, but the dryness is not; for if the 
previous furrows opened by tlie plough, or last course 
of ploughing on arable land, be not left to dry, but the 
spades follow diredlly, after a little rain, there will be 
moisture sufficient to make** it work freely. Many good 
drainers prefer executing the work when the land is under 
a layer^ u e. sown down with grass. Lord Petrc, on 
this, ol?serves, that the plough for opening the previout 
furrows, works better on a layer. 

" I prefer a lay, if )ayed down level, as I have a plough 
pn a very simple construftion, with which, and six horses, 
lean plough from ten to twelve inches deep, and lay the 
furrows as regular as a man can with a spade ; so that, 
^ftdr the ditch is digged and filled, the furrow can be put 
into its place agaiq, and rolled wi^ a large roller quite 
)evel ; and then I dig but one spit with the bottom land 
ditching spade, fourteen inches deep. The expence 2s. 8d. 
pc]r 20 rod, the digger returning the furrow to its place. 
I also use tl\i$ plough on fallow ; but it does not answer 
so well, as the moulds fall into the furrows. The expence 
of digging on fallow is is. ad. per rod.** 

When the ground is in summer fallow, is certainly the 
best time for casting drains that are only for carrying oflf 
purface water, as the distindlions betwixt the wet and dry 
parts of the field is then easily perceptible, and any pro- 
minent inequalities of surface may then be more easily 
Jevelled or reduced, by paring pfF the heights, and adding 
\o the hollows. 
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ill OF HOLLOW-DRAININQ 119 GENERAL. 



SECT. VIL 



IKANNER IN WHICH DRAINS AIIE PARTLY OPENED ' 

BY THE PLOUGH.. 



The method pradlised by Mr. James* Young, of Clare, 
.Tvhich he has described himself^ from very ample praSice, 
is deserving.of attention. He says, *' When I have.marked 
the drains in a field (usually a rod asunder), I draw two 
furrows with' a common foot plough, leaving a baulk be- 
twixt them about fifteen inches wide ; then, with a strong 
double breasted plough, made on purpose, I split that 
baulky and leave a clean furrow fourteen or fifteen inches 
below the surface ; but, where the depth of soil requires 
it (for I like to touch the clay), by a second ploughing I 
sink it to eighteen or twenty inches \ it is then ready for 
the land-ditching spade, with which I dig fifteen inches 
deep, a drain as narrow as possible*.'* 

The method followed by some good farmers, who do 
not possess ploughs made on purpose for the work, is this: 
With their common plough, drawn by four or five horses, 
^ and usually stirring about four or five inches deep, they 
turn a double furrow, throwing the earth on each side, 
and leaving a baulk in tlie middle. This baulk they raise 
by a second bout in the same manner ; then they go in the 
open furrow twice with their common double breast 
plough, getting what depth they can ; after this, they 
shovel out all the loose mould and inequalities, to the 
breadth of about a foot, and thus having gained a clear 
open furrow, the depth varying according to the soil and 

* .\iuials of Agriculture, vol. viii. p. 164. 

ploughs. 
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ploughs, hut usually about eighc or nine inches, they dig 
one spit with a draining spade, sixteen inches deep ; thus 
gaining in the whole twenty-four of twenty-five inches. 
But, as this depth is seldom suflRcient, when necessary they 
throw out another, or even two other spits, which makes 
the whole depth from thirty to forty inches. 



SECT. VIIL 



Depth and width. 



The depth is various, according to the nature of soil, 
the situation of the field, the expence the farmer is willing 
to incur, and to a diversity of other circumstances. Many 
years ago, three feet was the common depth in most soils ; 
but for twenty years past, they hare seldom exceeded 
thirty or thirty-two inches ; and the number that are cut 
only twenty*four or twenty-six, much more considerable. 

Main or receiving drains are always a little deeper than 
the others, having more water to convey, and farther to 
carry it. The deeper they are dug in pervious soils, the 
farther they will operate in reducing the moisture to a leyel, 
where it can less injure vegetation ; but when the spade 
reaches an impervious soil, through which water will n^t 
percolate, there is no occasion for making the trench any 
deeper. A few inches, however, in the clay, as a safer 
channel for the water, is of advantage. 

One general rule is never to be departed from, which 

« 

is, that the depth must be suflScient to prevent the impres- 
sion of the feet of cattle from afFedling the position of the 
materials used in filling them. This must particularly be 
observed of horses walking in the furrow while ploughing, 
as they then tread four inches, and perhaps more, below 

I the 
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the surface of the ground ; add to these f >ur inches, nine 
or ten more for the materials, and ^hen tlie drains are 
only twentv-four deep, there will be nine or ten inches of 
soil to bear the weight of the horse in the a6k of ploughing. 
This, as the earth has been stirred, seems certainly too 
little, and should apparently ascertain that twenty-four 
inches is by no means a siifficient depth. If, by going 
thirty inches down, a tenacious wil is not too deeply en- 
tercdj a greater depth in a more porous one is not only 
requisite, but ought to be greatly preferable. 

In all the modern drainages in the eastern counties, the 
farmers have been very solicitous to cut them as narrow 
as possible ; by which means a great saving is made in the 
materials used for filling them, such as bushes, poles, spray, 
or straw ; but if brick or stones are used, of course this 
rule cannot be adhered to. However, there is no occa- 
sion for the width being greater than one foot, if the stones 
are only coupled at bottom, or thrown in promiscuously, 
or more than sixteen inches if laid in the form of a con- 
duit. Whatever . the depth of materials be, the mould 
that covers them to the surface should never be less than 
one foot thick, or rather more, in all tillage fields. In 
pasture land, gravel, if at hand (especially if the soil is very 
tenacious), is preferable to the mould thrown out, which 
n^y T>e spread in any adjoining hollow. 

The depth and widths &c« marked in the Plate, is the 
proportion that ought to be adopted. on all land that is wet 
from surface water, or from its stagnation in a porous up- 
per soil. 



SECT. 
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SECT. IX. 



TOOLS EMPLOYED. 



The instruments which have been long in common use 
in the eastern parts of the kingdom, are extremely simple. 

While the depths of the drains were more considerable 
tlian at present, three spades were in use to succeed one 
another, lessening in breadth gi%dpally, in such a manner 
as to form a regular conti*a6Hon to the bottom ; hut of late 
years, cheaper and easier methods have been pursued. By 
previous ploughing, all the spades except the lower one 
have been laid aside; and where a greater depth llian 
common has been required, not more than two have been 
used. The scoop, which is pushed or drawn along the 
bottom of the drain, to clear out the loose moulds, and 
prepare it for the materials used in filling, varies, in size 
and breadth, according to the width of the drain. The 
draining spade, which is also of different $izes, is repre- 
sented in the Plate. 



I 2 SECT, 
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SECT. X. 
OF DIGGING HOLLOW DRAINS. 

The preceding circumstances point out the manner in 
which these drains are, for the most part, dug ; but there 
is a material difference in the truth and accuracy with 
which they are executed^ according as a workman is ac- 
customed to the busing, and skilful or aukward in 
handling his tools. . The work is almost universally done 
by measure, at so much a score rods, which, as in similar 
cases, induces the men to earn as much as possible. They 
require, however, close attention, to see if they keep to the 
depth contradled for, and that they deposit the earth so as 
not to fall in, in the a£i of filling, especially as the surface 
•8oil should (on one side at least) be kept free from the clay 
or lower stratum. 

In filling, more attention is necessary, if done by con- 
tract, which will be aftervvards explained. 



SECT. xr. 



OPENING DRAINS BY THE PLOUGH ONLY, &C. 

The Society for the Encouragement of Arts, Manufac- 
tures, and Commerce, gave a bounty, about twenty years 
ago, to Mr. Makins, of Suffolk, for having invented a 
plough to cut hollow drains. 

There was merit in the idea, but it has long since been 
entirely laid aside, both in SuflFolk and Essex*. 

* In Bailey's Advaacement of Arts there is a plate and explanation of it, p.6. 

Another 



« 
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Another plough, to answer the same purpose, was in- 
vented by Mr. Arbuthnot, of Mitcham, of which an 
account is given in the " Eastern Tour," with a plate and 
measurement of it. And lately, the Society of Arts have 
made several trials with a plough for the same purpose, 
called a mole plough, of a singular construction ; the inten- 
tion of yvhicli is, by considerable force, to draw a pointed 

> 

circular iron, at a given depth, through the earth, which 
shall form a pipe in it, not to be filled with any materials-; 
but in the expectation, as it is said from experience, that 
the water will flow freely through the soil it has loosened, 
to a depth below the roots of the grain, and will .find its 
way by filtration, into the fuiTows. 

It is imprudent too readily to suppose a limit to human 
invention ; but it may be observed, that the probability of 
an effective hollow 'draining plough being invented, that 
shall work so much cheaper than the spade, as to become 
an objedt of 'economy, is not flattering : none hitherto 
tried seem fully to answer this idea ; but there can be flo V 
difficulty in making one to pifpare for the narrow dram- 
spade, to take one spit at bottom. The repeated plough- 
ings or shovellings with common tools are expensive, and 
might probably be executed in a cheaper and more expe- 
ditious manner by an open drain plough^ 

How far that invented by Mr. Knowles, and rewarded 
by the Society of Arts, would at a sufficiently cheap rate 
answer this purpose, has not been sufficiently ascertained* 
JBut it is obvious that, from the force and number of 
horses or oxen requisite to work them, ploughs calculated 
for this purpose will never come into. general use. 

Another invention for draining land, in Essex, is thus 
described in the Agricultural Report of that County :— 
<' The author of this experiment has constru£led, and 
\^t^ a draining wheel of cast iron, that weighs about 

I 3 4 cwt. J 
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4cwt; it is 4 feet in diameter; (he cutting edge, or ex- 
treme circumference of the wheel, is half an inch thick, 
which increases in thiclLfiess towards the nave or centre, 
and wilt, at 15 inches deep, cut a drain half an inch 
wide at the bottom, and four inches wide at the top. 
This wheel is so placed in a frame, that it may be loaded 
at pleasure, and he made to operate to a greater or less 
depth, according to the resistance made by the ground; 
which thras cut in the winter, the wheel tradls are 
then- either filled with straw ropes, and lightly covered 
over^ or left to crack wider and deeper during the ensuing 
sumftier. The fissures are then filled with twisted straw 
or bushes, and covered lightly With some of the most 
porous efflkh that may be most conveniently at hand; and 
thus upon the grass^ or ley land, are hollow drains formed 
afr little GC no expence, and Which, upon trial, have been 
fo^Hid to answer extremely well." 

This draining wheel is also described in the Annals of 
* Agriculture, where it is said, that twelve acres have been 
done with it in'^^'One day ; Ifiit neither the expence of the 
machine, nor number of horses required to draw it, has 
been stated. It works or cuts best, when the land is wet 
and soft. 
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SECT. XII. 
MATERIALS WITH WHICH THEY AR? FH-LED. 

In respedl to the materials for filling the drains, the far- 
mer must be guided by circumstances of situation, &c.— 
Those most commonly used, are, i. stone; 2. wood ; 
3. straw and stubble ; 4. heath or ling ; and 5. bricks made 
for the purpose. 

If stone taken from quarries is to be used, and the drain 
formed like a conduit at bottom, the trench is made wide 
enough to contain two side stones about six inc^s asun« 
der, and the same in height, with a cap or flat stone lai4 
over, which covers arid secures the cavity through which 
the water passes*. These drains are more expensive 
than when th^ stones are tlirown in promise uoasly, btt 
are the only ones applicable to springs, which mjjiy be 
pre>^ented from injuring large tra£ls of land by cuts com-* 
paratively short. But in ESex, and the other eascera 
counties, when hollow drains are filled with stones, it is 
usually with flints from chalk, or wixh stones from gi'avd 
pits, or gathered off the fields. 

Very small stones do not answer well for any but very 
short drains, in which little water is conveyed ; and if of 
any size, require a greater width at bottom than wood 
or straw, and consequently renders the expence of cutting 
greater. 

Whether the stones are large or small, they should be 
very clean, and free from any clay or earth that may ad- 
here to them, and put in carefully, so as not to tumble 

« Another mode of laying the bottom itones is described in Sir H. Fletcher's 
communication. Se^. zviii. 

1 4 down 
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down any of the earth of the drain, which might be apt 
to choak up the interstices betwixt them. 

Upon the subjedl of filling drains with wood, Lord 
Petre thus expresses his opinion : 

" The drains filled with wood, and covered as usual 
"witli straw or rushes, are preferable to stones or any other 
kindof materials : the reason is, as the wood decays the 
water continues to pass. When filled with stones, and 
the drains stop up, which musr he expefted to take place 
in time, the earth becomes quite solid roun^the stones, 
and as they do not decay, the filtering of the water is for 
ever obstrudled : not so when bushes or wood are used ; 
continual filtering and draining are tlien for ever to be 
perceived ; and by repeating the operation a second time, 
cutting the drains transversely of the old ones, the benefit 
of the filterings through the rotten wood is secured, and 
the spewing up of old broken and damaged drains correft- 
cd and carried oflF. Moreover, as bushes form a much 
greater number of cavities than either stones or poles, they 
are less able to stop up, and encourages filtering more 

than larger and more solid bodies." " A load of 

bushes containing one hundred and twenty faggots, will 
do about tliree hundred and sixty rods ; and a load of 
straw containing one hundred and twenty bottles, the 
•ame ;' the load of bushes is generally worth about 145. 
and the straw 18s. per load. I therefore calculate this 
expence about 12s. per acre, ditches a rod apart." 
' Richard Preston, Esq. of Biackmore, a correspondent 
of the Boardy prefers, on twenty years experience, black 
diorns to every other material for filling. 

There is also another method of filling with wood, by 
suspending the faggots or bushes upon cross billets set on 
end in the bottom of the drain, as represented by No. 5, 
in the Plate. 

This 
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This kind of drain has been successfully pratSised in 
Berwickshire, where it is said to have continued running 
for thirty vears. 

It has also been attempted at Livingston, the seat of 
Sir W. Cunninghame, but is not approved of there ; for 
it is said, that the feet of the cattle, in ploughing, wept 
down and deranged the billets that supported the brush- 
wood, and consequently put a stop to the discharge of the 
water ; but this has been owing to the want of a suffi- 
cient depth of earth above tlie wood, which was not more 
than six iiKhes*. This kind of drain is, however, much 
recommended by the writer of the Agricultural Report of 
the County of Caermarthen, in Wales. He says, " The 
compietest method I have yet known, is to cut the strongest 
willows, or other aquatic brushwood, inlo lengths of about 
twenty inches, and place them alternately in the drain, 
with one end against one side of the bottom, and the other 
leaning against the opposite side. Having placed the 
strong wood in this manner, I fill the space left between 
them on the upper side with the small brushwood ; upon 
which a few ruibes or straw being laid, as before men* 

tioned, the work is done. Willow, alder, asp, or beech 

•a 

boughs, are exceedingly durable, if put into the draini 
green, or before the sap is dried ; but if they are suffered 
to become dry, and then laid under ground, a rapid decay 
is the consequence, I have seen willow taken out of a 
bog after lying there thirty years, and its liark was as 
irmh, and sappy as if it had been recently cut from the 
hedge ; and it is well known, that beech laid green in the 
water will continue sound for any length of time." 

There is another method preferable to these, and requir- 
ing less wood : it is to fix in a<?every foot distance a stick, 

* Sir W. Cunninghame imported this mode of draining from Richmond 
Park, near London, wlite it hat been very much practised* 

in 
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in manner of a hoop or semicircular arch ; and along these 
to by the longer poles or branches longitudinally. Thb 
ivill form a secure vacuity below, and an arch capable of 
supporting any weight of earth necessary above it. From 
its known durability in water, and being sufficiently pliant, 
the young brandies or prunings of larch are well adapted 
for this purpose. 

Mr. Majendie is of opinion, that wood of eighteen 
years growth is much more durable than that which is 
ten or twelve. 

Respecting filling drains witli straw, the following ob* 
scrvaiions by Mr. Vancouver, in his Report of Essex 
Husbandry, merits attention : 

** When the soil is a very close and retentive clay, the 
drains should be made proportionably near to each other, 
shallow, and filled with straw only, it being totally unne- 
cessary to use wood, or any more durable material, upon 
land where tlic sides of the drains are not likely to crumble 
in. Upon a soil like this, the drains should seklom ex- 
ceed the distance of three or four yards apart, and twenty 
inches deep, or such a depth as may b#, the most conve- 
niently obtained, by first opening the drains with the 
plough, shovelling tlie bottom of tlie lowest furrow, and 
then digging one spit only with the land ditch spade ; and 
which, materials included, will cost about 2s. 6d. per 
score rods. 

" Drains formed in this manner, through the tough 
and retentive clays, will be found, in a short time alter 
the work is finished, to have formed over the straw with 
which the drain ^as filled, an arch of sufficient strength 
to support the incumbent weight of the soil, and the 
casual traffic of tnc field. ^Jjirtwelve or eighteen months» 
it may be observed, that the straw, being of one uniform 
substance, is all rotted and carried aw^i leaving a clear 

pipe 
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pipe through the land in every drain, into which the pas-, 
sage of the water may have been much facilitated, by a doc. 
attention to the filling of the drains with the most friable 
and porous parts of the surface the field might have 
afForded." 

The latest and best improvement in filling hollow drains 
with straw, is that of twisting the straw into a rope, de- 
scribed in the following passage concerning some improve- 
ments in Essex : 

" The mtilt prominent feature of his improvements, i» 
2f new method of filling land drains : The common prac- 
tice is to tread in loose straw ; but Mr. Bed well has in- 
vented a method of winding it into a hard rope, as large 
ats a man's arm, whfcb he forces to the botrom of the 
drains, and finds from experience, copied successfully by 
his tieighboors, to convey the water off more readily, 
ami to have much longer duration ; at the same tirt>e, the 
quantity of straw consumed is not increased, and the ope- 
ration of filling accelerated. After the cattle have picked 
it over, he finds the straw tougher, and in better order to 
wind, than wbeOquite dry and fresh." The figure in 
tlfc Plate i« a representation (not of Mr. Bed^ye]^s), but of 
a more simple moveable machine, for twisting the ropes 
to be used in the#ame manner*. 

The next material to be noticed, is bricks made for tlie 
purpose. These have already been described in Chap. III. 
and Plate 12. 

They are efledive, but expensive, and not so well 
adapted for surface-draining, except for conducing away 
springs, in which work a small extent of drains may 
answer for a large traft of land. Theiip bricks are made 
of various shapes and sizes, but generally have a semi- 

«^ Footc's Report of Middlesex. 

circu- 
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circular cavitv for the Water to flow in, and rest, in stilr 
soils, on the gionnd ; in soft soils, upon each other, form- 
ing a circular tilbe, or on cornmon bricks, as a fouiidarion. 

In Essex and other counties, pipes of clay, about eigh- 
teen incites long, with an opening of three oi four inclies 
diameter, are burnt, and applied to similar purposes, but 
are best calculated for conveying any small rill of water, 
or spring for the supply of a house, &c. 

Tlic following judicious remarks, respedling the arch 
brick, represented by No. 3, in Plate 16, have been stated 
by the writer of the Agricultural Survey ot Salop : ** 1 have 
made what I call a brick arch for that purpose (of draining), 
full an inch thick, and a foot long, nearly of the shape of 
a ridge tile, but beiiig not more than five inches wide at 
bottom, and six inches semi-diameter. It cannot possibly 
be used in building ; but such having been made at a brick 
kiln, the excise officer thought them taxable, and charged 
them 2s. 6d. per thousand, as common bricks. Two mem* 
bers of parliament did me the honour to represent this at 
the proper office in London, in hopes of getting off the tax, 
which has not yet been done. This h2#checked the use 
of them ; for nothing can be more irksome than a tA 
upon a material to be used in ati essential improvement 
upon land ; besides, there can be no mol^ lawful pretence 
for taxing the arch brick of that shape, than there is for 
taxing the earthern pans and cups at S pottery. These 
arches may be made, when common bricks are at 15$. per 
thousand, without tax, at about 30s. per thousand, which 
will lay a cavity of "six by five inches, and near 340 yards 
in length." 
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SECT. XIII. 



MODE OF FILLING 



There is one circumstance in filling the drains, at- 
tended to particularly by fanners who are most solicitous 
to have the work well performer!, and that is, to cpntracSl 
with their men only for digging and leaving clean, in or- 
der that the filling may be done by men paid by the day, 
as a greater security that it should be executed with all 
possible care, and is usually attended by the farmer him- 
self, or some confidential servant. This is a rational prac- 
tice, and merits being followed. Mr. Young, of Clare, 
observes, in the paper quoted before, that, ** It is an in- 
variable rule with me, never to suffer the man who digs, to 
cover up the drains, b'::t it is left open for me or my bailiff 
to examine ; and then it is well filled up to the shoulder 
with wheat-stubble, cut and stacked for the purpose ^im- 
mediately after the harvest, and a small stick or two at' the 
outlet, to prevent its being stopped by any external acci- 
dent. Lastly, With a common plough, I turn a furrow 
of, the upper soil or mould upon the drain, taking care not 
to turn in any of the dead soil raised by the land ditch spade, 
which ought alw|(fs tb be laid on the outside and scattered 
over the land. It is right not to let the drains lie open any 
length of time, lest they get injured by wet or frost i my 
general rule is, to fill them up every day." 

The different methods of filling both with stone, wood, 
and straw, will be better understood by examining the 
Plate. 
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SECT. XIV. 

OF THE EXPEKCE. 

The cxpcacc of these drains, will of course vary with 
the 90il> dqKh, price of laboar, &c. and these circam- 
stances are so d)&rent« in different distri£b, and even in 
diiierent parishes, that it accounts for die various reports of 
writers on the subje^ The price in SufiiJk to dig and 
fill two spit drains, is 3>. 4d. to 3s. 6d. a score rods, widi- 
out beer. In the following notes of Elssex draining, other 
rates are mentioned, and also the cost of materials used in 
filling, an article liable to equal variations with the labour. 

Mr. James Young says, — ** It is not easy to ascenain 
the price of carting the wheat-stubUe to die place where it 
will be wanted, and stacking it, because the value must 
depend upon the distance: it is equally difficult to say 
what the work of the ploughs ought to be valued at ; for, 
diough several acres may be drawn out in a day with one 
plough, yet I never choose to do above two or three hours 
work at a time ; therefore I shall leave every farmer to fix 
his own price upon these parts of the business, only desir- 
ing him to consider, that it is work that will wait for a 
leisure time, and frequently, if the kipfscs were not so em- 
ployed they would earn nothing. 

" I pay for digging the land drains is. 8d., and for fill- 
ing them up with stubbie 4d. per score rods, without any 
beer whatever. An adlive man, used to the work, where 
the soil is not stony, will dig twenty-three or twenty-four 
ro<ls in a day, within working hours. 

" The state of the expence, that is, the money a farmer 

will pay out of his pocket for land-draining an acre of 

land, will stand thus : 

Foij 
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For cutting and raking together an acre of wheat stubhle, 

generally sufficient for an acre of drains, ^^.o 2 o 

Digging eight score rods of drains, - - - o 13 4 

Filling them up with stubble, ----028 

Extra work with the common spade, on an 

average, a day's work for a man, - - o i 4 



^.o 19 4." 

Lord Petre says, — " The value of the work of the 
plough varies to different people's method. My general 
method is, to plough with a common plough and a pair of 
horses, two furrows different ways, leaving a baulk in the 
middle, which I afterwards plough out with a larger 
plough, and three horses abreast, which will turn a fur- 
row regularly about two inches deeper than the land is ge- 
nerally plough^. The expence, not reckoning any thing 
for the master, iMio, I suppose, attends and marks out the 
ditches, is about i8d. per acre, ditches a rod apart. This 
method is for fallow. The labour of digging is 2jd. or 
2fd. per rod; and the expence, per acre, of the whole 
work, is, as near as I can guess, on a fallow where two 
spits are digged, 43s. 6d. per acre ; with the plough and 
one spit, about 35s. ; on lay, with the plough, about 35s. ; 
without the plough, and the spits set, about 47s. per acre." 

Mr. Majendie informs the Board, that the expence tct 
him is, 

Digging the drains with the small or last spit spade, per 

score yards, -----•.« 2od. to 24d. 

Two spits in main drains, ----- 3s. to 3s. 6d, 

In this mannet the under draining one acre (the drains 
at one rod apart), including wood, straw, and all other 
incidental charges, amounts to an expence of from 40s. to 
45s. an acre. 

SECT. 
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SECT. XV. 



OF SOD, OR PIPE DRAINS. 



Various methods have been devised, of saving the cjc- 
pence of material in the filling of drains. The sod, or pipe 
drains, are undoubtedly the least expensive of any, and 
may be of considerable benefit on some soils; but their 
duration, and safety in supporting heavy cattle or horses in 
the a(Sl of ploughing, cannot be very much depended on^ 
unless when the opening is at a considerable depth from 
the surface, and when the upper mould becomes incrusted, 
or forms an arch. 

The; method of executing them is, bj digging a trench 
of a certain width so deep; and then, bjf' taking out the 
last spit with the narrow draining spade, a shoulder is left 
on each side, upon which a sod or turf, dug in grass land, 
is laid, grass side downwards, and the mould thrown in 
aver it. It is said that such drains will continue hollow, 
and consequently discharge well for a great number of 
years. The mode of executing them has been well de- . 
scribed, and the tools represented, by T. B. Bayley, Esq. 
in tlie valuable Georgical Essays published by Dr. Hunter, 
of York*. . 

Sod or turf drains are pretty much iii use in some of the 
northern counties of England, where land stones are scarce. 

Several mosses have been drained in Lancashire nearly 
in the same manner, by leaving shoulders about a foot and 
a half from the bottom, and laying over these cross pieces 
of turf or peat, cut into lengths of sixteen inches, and eight 
or nine inclics square, which, after they have been dried 

*^ O^vo Edition, p. 437. 
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by expo^re to the sun and air^ easily support the loose 
Inould that is thrown in above them, the thickness of 
which being, for the most part, fix)m two to three feet. 

How long these drains, in such soft soils, may last good, 
tannot. be ascertained, as it is not long since the pradlice 
was first introduced. 

Another simple mode of making pipe-drains has been 
successfully attempted ; but it is better calculated for the 
purpose of an aqueduA, or conveyance for the water, than 
for drying the soil. 

i\ drain is dug to the necessary depth, Jiarrow at hot* 
torn, in which is laid a smooth tree, or cylindrical piece of 
wood, ten or twelve feiet long, six inches diameter at the 
one end, and five at the other, having a ring fastened in 
the thickest end. After strewing a little ^nd upQU the 
upper side of die tree, the clay, or toughest part of the 
contents of the trench, are first thrown in upon it, and 
then the remainder, which is trod firmly dowuv By means 
of the ring, and a rope through it, the tree is drawn out 
to within a foot or two of the small or hinder end, and the 
same operation repeated. A gentleman who has tried thfs 
experiment, says, .^^ this clay pipe has condu£led a small 
rill of water a considerable way under ground, for more 
than twenty years, without any sign of failing." 

WV simple method to save materials in grasslands, is 
pra£\ised in Buckinghamshire. When the line of drain 
is m;irked out, a sod is cut, in form of a wedge, the upper 
or gra$s side being the narrowest; which is done by 
sloping the spade in cutting or forming the sides. The 
sods are taken up, in lengths of one foot or eighteen inches, 
and carefully laid on one side of the drain. After this, the 
dj^piin is cut to the depth required, by using the draining - 
spines and scoop already mentioned, which contrafts ic 
to a very narrow bottom. The sods are then set an, with 

K the 
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the grass side downwards, and pressed as far as they wflf 
go, so as to form like key-stones between the sides of the 
drain. As they cannot go to the bottom, a cavity is left 
underneath, which serves as a water-coarse; and the 
space above is filled to the top with the earth thrown out^ 
If the drain is three feet deep, there will be nearly two 
feet of earth above the wedge-sods^ which is sufficient to 
secure them from any injury by the feet of cattle. This 
drain is said to succeed admirably, and to last from twelve 
to twenty years: the expence is one penny per yard. 

On slieep-pastures, a very ^ple mode of carrying off 
surface-water, by means of a strong cominoh plough, may 
be efFe<£led in this manner: — after turning up furrows 
through the hollow parts of the field, where the water is 
apt to stagnate, let a man with a spade pare off the loose 
soil, leaving the inverted sod or grassy side abcnt three 
inches thick : this done, let him turn over the sod into 
the furrow,^ grass side up. fiy this^ a canai, or opening 
of three or four inches, will be left in the bottom of the 
furrow, sufficient to discharge a considerable quantity of 
water, which will readily subside into it. 

A great extent of ground may soon be gone over in this 
way ; and when the furrows choak or grow up, the same 
operation can be repeated, at very little expence. This is 
f)eculiarly adapted for sheep-pastures injured by surface- 
water ; or, in a situation where open grips arc preferable, 
the furrow, in place of being returned^ may be removed^ 
to fill up some holk>w» or may be added to a dung-hiH. 
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SECT. xvr. 



JDURATION. 



The duration of hollow drains w*!!! necesisarily depend 
^n the nature of the materials with which they are filled, 
«nd, in some measure, on the quality of the ^oil ; as certaih 
species of land hav'e the power of preserving wood, or 
other perishable materials, much longer than others. 

Stones last till accidental causes impede the flowing of 
the water, and may last for ev6h Wood perishes in cer- 
tain periods ; but it does not follow that th6 drains should 
stop. If the earth arches, the water will necessarily con- 
tinue to flow ; which is found to be the case, when wood, 
str^w, imd stubble, are fotten and gone. Drains that have 
been filled with bushes and straw, have been observed to 
hjn well forty years after making. 

On this subjeft, Mr. Young, df Clare, observes : ** I 
have never been able to ascertain the duration of the stub- 
ble with any degree of exadtness^ neither have I evet 
drained a field a second time ; but a drdin will sometimes 
be stopped^ by carting on the land in the wet, or some other 
accidental calise ; in which case, as soon as it is discovered 
by the wetness of the place, my practice is, to make one or 
more fresh drains, in diflerent direflions to the old ones ; 
and I have many times observed old drains^ when cut 
across, though there was not the least appearance of any ' 
Vegetable substance remaining in them, but full of loose 
jgorous earth, at once run freely, or, according to my 
vJ^rkmcn's phrase, bleed fresh. 

K a , ** During 
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" During the wet weather, about the middle of last 
April, I examined a field of six acres, which I land- 
drained in the month of November, in the year 1773, and 
liad the satisfaAion to find every drain in the field (except 
one) rumiing*." — jtnnals of Jgrlcukure. 



SECT. XVII. 

DRAINAGE OF STIFF AND RETENTIVE SOILS, BY 
MEANS OF OPEN CUTS, AND THE PROPER FORMA- 
TION or RIDGE AND FURROW. 

Tt has already been hinted, in Sei^oa IV. that on 
some soils where the surface is very retentive, no number 
of covered drains can operate effe&ually in drying the 
ground. 

In most of the central counties of England, and also in 
Flanders, the general mode of drying land is, by ploughing 
it up in high and broad ridges, from twenty to thirty, and 
even forty, feet wide, with the centre, or crown, three or 
four feec higher than the furrows. The successful prac- 
tice of tlie Flemings shews clearly how effedive this me- 
thod is, when well executed ; for^ by attentively keeping 
tlie farrows perfefUy free from water, the land is kept in 
so dry a state, that all sorts of crops flourish remarkably 
well : but in England the same observation would not be 
just, for want of the same attention to tlus mode of prac- 
tice. In many instances, the furrows are not properly di- 
re£led, nor properly deepened, and the ridges too fiat ; by 
wliich the water stagnates in the hollows, and of course 
rendei-s that part of the field worse (h^n.lpst* This bad 

* Above twenty yeacs. 
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management has brought the method itself into such dis* 
credit, tliat in many places they have been levelling their 
ridges at considerable expence, in order to adopt some other 
method of draining ; an operation which, on clay soils, i& 
certainly v^ry inipnident ; for when the ridges ^are well- 
rounded, not too high, and the furrows kept open, and 
perfe<Slly free from retaining water, it must be esteemed,' 
for landof a very retentive surface, an excellent mode of 
draining, or for keeping it dry *. 

Much has been written against high ridges, but not with 
due consideration of their propriety in sucli lands: they 
have been applied on dry loams most absurdly ; and from 
being, perhaps, a custom in that part of the country, na 
discrimination has be^n made : but their being improper in 
some c^ses, and ill managed in otiiers, affords no just ar- 
gument against them, when well adapted to the . soil and 
wetness of climate t» 

They prove of great utility, even although united with 
either open surface cuts or hollow drains ; as will appear 
from the following information that has been transmitted 
to the 3oard. of Agriculture on this subje^ 

Mr* Francis Goude, of Cossington, in Leicestershire, 
has united in this manner the ridge method, and hollow 
drains in the furrows, and with a success diat renders hi« 
account interesting, 

* Waier.fttrrowing is atteodtd. with Tery. beneficial consequences, when 
performed in a proper manner, and at those seasons when the land requires it. 
It is sintple ; but th« omission of it may be attended with the loss of part of 
a crop; and wetness nuy often be removed by that means, without the aid of 
drains. 

f One objeflion against raising ridges too high is, that the rain billing, 
washes off- more easily the fine particles of the soil from the declivity into 
ths furrows, b which it is carried off the field ; and that the seed cannot be 
so equally disposed in sowing, and must be still more unequally scattered, and 
drawn into the furrows by the harrowing : it likewise renders cross^ploughing 
nort difficult. 

K 3 He 
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He observes : ** That his soil is sandy on the surface, 
from six to ten inches deep ; red clay at the bottom, and 
in some places gravel, which throws the water upon the 
surface of the land ; which soil we find not easily drained 
by cross cuts, but requires hollow drains to be made in the 
furrows of die ridges, which are made from five to ten 
yards broad. Their height vanes ; for summer com, wc 
raise them six inches, btit for winter crops, twelve at the 
crown, above the bottom of the furrows. The hollow 
drains are thus dug : in turf ground, make the drain fifteen 
inches wide, aiid two feet deep, going down sloping; 
first, take a spade and cut the turf out ; then make use of 
another tool^ made on purpose, something like a cheese- 
taster: at the head, where the man sets his foot, is seven 
inches wide, going narrower downwards, to the length of 
sixteen inches, with which he digs out the other materials,, 
whether it be sand, gravel, or clay : if clay, they cut four, 
inches deeper in the middle, at the bottom of the drain, and 
four inches wide, leaving two inches on each side, or 
what they call shoulders, to support the turf, which is laid 
fiat upon it, with the grass downwards ; then fill it up 
again : if the land is of a mixed soil, such as sand, gravel, 
(8cc. it must be made with thorns, or elm boughs, trampled 
down, and the turf laid upon them, as before, close to the 
sides of the drain, so that it makes as it were a wall ; but 
where slab, slate, or stone, can be had, it is still firmer. 
The bottom of the drain is about four inches wide ; and 
workmen have a tool mz^de the same way as a hoe, or in 
form of the letter L, with a half-round at the bottom, to 
scoop out the particles of earth that will remain at the bot- 
torn of the drain. How long they will last good, is unknown ; 
but I can answer for fifteen years, and expeft them to en- 
dure a much longer time, even filled with bushes: and the 

improve^ 
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improvement may, upon an average, be estimated at one- 
fourth increase in the crops." 

The mode of ridging and cross-thoroughing (furrowing) 
land in the Carse of Gowrie, Perthshire, is particulaily dc- 
^ribed in the following valuable communication, by George 
Fatcrson, Esq. of Castle-Huntly, in that county. 

As day is perfe6Uy impervious to water, surface-drain- 
ing is the only means by which this species of improve- 
ment can be accomplished: and all over the Carse of Gow- 
rie this operation is extremely simpk. There are certain 
laige common drains, which pass through the district in 
-different diredions,. sufficiently capacious to receive the 
water drained from the fields by the ditches which sur- 
round them, and of such a level as to carry it dear off*, 
and to ^mpty their contents into the river Tay : there are 
also ditches which surround every farm, or pass througli 
them, as their situation may require, but in such manner 
as to communicate with every tield upon the farm. These 
4iitchQS are made from two to four feet wide at top, and 
from Que and a half to one foot at the bottom ; , a shape 
which prevents their sides from falling in ; but even then 
diey mu$t be cleansed and scoured every year, at a conside- 
rable ex pence. If the fields be of an uniform level surface, 
the common furrows between the ridges, provided they he 
sufficiently deepened at their extremities, will serve to lay 
the grounds dry ; but as it seldom happens that any field is 
so completely free of inequalities, tlie last operation^ after 
it is sown and harrowed in, is to draw a furrow with the 
plough through evei*y hollow in the field, which lie in such 
a dire6lion that it can be guided through them, so as to 
make a free communication with any of ^he ditches which 
surround the farm, or with any of the furrows between 
the ridges, which may serve as a conductor to carry the 
water off to the surrounding ditches. When this iJ^St is 

K4 once 
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once opened with the plough, it is widened, cleared out, 
and so shaped with the spade, that it may run no risk of 
filling up. Its width, from six inches to a foot, according 
to its depth, which must depend upon the level of the 
field ; but the breadth of a spade at bottom is a good gene- 
ral rule. It frequently happens that there are inequalities 
in several parts of the same field, which do not extend 
across ir, or which do not pass through it in any^direflion 
that a plough can follow, but which mav extend over 
two ri<lges, or one ridge,- or even part of a ridge. Such 
require an open communication to be made with any 
furrow which may serve as a condpflor to carry oflF the 
water, which are always made with the spade;. All these 
open communications are here called gaas ; and to keep 
them perfeftly clear, is a very essential part of every 
Carse farmer's attentioi). 

It is as yet a general pra6lice in the Carse to have head- 
ridges, as they are called, at the two extremities of each 
field; /. e. the rising grclind upon which the plough 
turns, is laid up in the shape of a transverse ridge, higher 
in the middle, and falling oiF at each side ; so that a gaa 
is made in the course of the inner furrow, with which the 
whole furrows between the longitudinal ridges communi- 
cate, and into which they pour all their surface-water, 
which is 'carried off by similar gaas^ or openings, cut 
through the head-ridges at convenient distances, and by 
which the whole is emptied into the adjoining ditches, and 
by them into the main drain. 

It is supposed that it would be a much better plan, in- 
stead of forming head-ridges, as above described, to lay 
the earth up to the ends of the longitudinal ridges, uni- 
formly, which could easily be done, with a little more 
trouble, by returning with an empty plough. There 
would then be no depression between the longitudinal and 

trans- 
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tran€ver96 ridges ; of course no occasion for a gaa ; and hj 
pitting fairly through the head-ridges opposite to every 
longitudinal furrow, a freer passage would be given to the 
surfece-water, from the whole field to the adjoining ditch, 
Mndy of course, the draining be more complete*. 

Besides all this, an experienced Carse farmer will take 
cat6 tliat his grounds are carefully ploughed ; that the land 
is laid up equally ; that no inequalities are left, so as to 
hold water ; that the ridges are properly rounded, neither 
too high nor too low, but as near as possible to the sec- 
rion of a large circle ; — by which the suiface-water will 
easily drain off without lodging ; and while the crowns 
are not too much enriched, nor the furrows impoverished, 
the whole i^ill be made equally fertile, dry, and prolific, 
and not unfrequently be accessible to the plough earlier m 
the spritig than the fields upon the decUvities of the sur- 
rounding hills. 



SECT. XVIII. 



DKAIKAGE OF CLAY SOILS INJURED BY SURPACE*- 

WATER. 



The following method of draining clay scmIs wet from 
rain or surface-water, has been pra£iised by Sir Henry 
Fletcher, Bart, a member of the Board of Agriculture, 
with great success* 

The upper soil, or that above the clay, was from four 
to ten inches deep, and of good quality ; but being in a 
mountainous part of the country, and near the sea, a great 
quantity of rain fell, whith always kept the upper soil full 

* Tfajfi method Mr. Patenon baa followed iipoo all the fields wbkh he hat 
kvclled* 

of 
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of water; and produced a very coarse grass, not wortli 
more than 3s. an acre. The substratum of clay was of 
very great depth. The mode he first pursued, and which 
proved too expensive, was the common one of the coun- 
try ; the drains twenty inches to two feet wide and deep^ 
square, and filled up promiscuously with quarried stones 
to wjthia nine inches of the surface* The quantity qf 
atones thus requisite was so great, that the quarrying and 
distant cartage came abundantly too high ; so that the 
. total (sxpence did not amount to les^ than 3|d. or 4d. per 
yard, and by the acre to id. To lessen so heavy an ex- 
pence, he changed the method tp that which he has fol- 
lowed for many years, viz. on grass land he 4igs twenty- 
two inches, 01 two feet deep : the first spit is of the turf, 
taken so deep as where it separates from the clay, which 
is dug carefully out, and preserved uobrojk^n, grass side 
up, and laid on one side of the cut^ then» with a yery 
strong spade, eighteen inches long, six inches wide at top, 
and two^ at the bottom, he digs a spit in the clay, which 
the men spread about the land, on . the side of the drain 
c^>posite to where the turfs were laid, as far as possible 
from die drain, so as none may get in again. A scoop, to 
dear out the fragments in the bottom, follows, which are 
also spread in like manner. They are then ready for filU 
ing ; and in doing this, he takeft three stones pf a thin fiat 
form, two of which are placed against the sides of the 
jrain, meeting at bottom ; and the third caps the other 
two, as represented by No^ a, in the Plate of Seflions : 
thus a holbw triangular space is left to convey the water, 
which is subjie£t to no accidents that can fill it up or im- 
pede the current. Stones always sink deeper in the ground ; 
and, in the conmion method, this frequently causes stop- 
pages, by their being partly buried in the clay ; but the 
triang!e> when it subsides^ does It regularly, and keeps i^s 

form 
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form and passage for the water, clear. One cart-load of 
stones, in this way, will do a considerable length of drain. 
They are carefully laid down by the side of the cut with 
a shovel, or basket; and if there are anv small refuse stones 
left on the ground after the drain is set, they are thrown 
in above. The stones being thus fixed, the sods are then 
trimmed to the shape of the drain, and laid on them, with the 
grass side downwards, and none of the clay used in filU 
ing up. 

The expence is a halfpenny pei yard, the men earning 
23. and 2s. 6d. per day*. 

It is always necessary to su^^ey them twice; first, when 
the drains are opened, to see if they are of the proper 
depth ; second, when the stones are set, before tlie sod is 
laid in. 

In regard to the distance necessary from drain to drain^ 
Sir Henry tried them at ten yards ; but the spaces in the 
middle between them were not sufiiciently drained. At 
five yards asunder they were perfectly eftcdtive, in tlic 
most retentive soil ; at six, answered well : but he found 
that they would not operate a cure any where, if more 
than seven yards asunder. Drains made in this manner, 
give, after many years, no sign of failing, and will proba- 
bly last for a very long period. 

The English acre being four thousand eight hundred 
^d forty square yards, the nearest square of that is seventy 
yards ; and a square of seventy yards, drained at seven 
yards distant, is ten drains, of seventy yards each ; conse- 
quently there is seven hundred yards of drain in an acre, 

* A man, his wife, and a child of ten years old, with a horse and little cart^ 

made very good wages of it : the man used to cut the drains in open weather in 

•winter; in firost he wrought in the quarry ;— his wife filled the stones and led 

shem to the drains, laying them down along the lidei at proper distances; and 

* '^ child set them in the triangle at bottom. 

cr 
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or one hundred roods, of seven yards each, which, at a 
halfpenny a yard, is il. 9s. 2d. per acre. 

When this is the price, the stones are not more than 
half a mile distant; if further off, allowance must be made 
for the extra cartage ; or, when the ground turns out stony, 
liard^ and ill to dig, a fiirtber allowance is likewise made. 



SECT. XIX- 



OF OPEN DRAINS. 



As there are many situations wliere open drains onIy,i 
can prove effe£lual, for a description of these, I have 
added this Section. 

It would be unnecessary to give any particular direc- 
tions for their depth or wideness, as that must depend on 
the quantity of water they are to receive or convey, and 
on the nature of the soil, and situation in which they are 
to be made. One rule, however, may be general — that 
the width at bottom should be one-third of that at top, 
which gives a sufficient slope to the sides, and prevents 
their falling in ; and the fall, or declivity, should be such, 
as that the water may run off without stagnation, but not 
with too rapid a motion. The first is necessary to carry 
off any sludge and grass, &c. which may get into them ; 
hut if the descent is too great, the water will be apt to form 
inequalities in the bottom, and wer.r down the sides. In 
moss, and in very soft soils, a greater degree of slope may 
be necessary ; and in all cases where it is meant for a drain 
only (/. >. to receive surface-water), none of the earth 
thrown out should remain upon the sides, but should he 
carried to^ and spread in, the nearest hollows. When this 

is 
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{s liot ^nCf their use, in a great measure, is countcra£lc<L 
The earth, when left upon the sides, prevents the surfiK:e^ 
' ^ater from getting into the drain ; its weight causes the 
ttdes to fall in ; makes it moredifficult to scour or clean it; 
and adds much to its disagreeable appearance in the middle 
of a field. In soft marshy ground, when it may be pro- 
per to have the One of drain, a fence^ a smaller parallel cut, 
will be necessary along the back of the bank, or earth 
thrown out, to receive the water from that side, and by 
which it may be conveyed to a proper place for its ad- 
tiiission into the ditch, or larger cut. 

When it may be necessary rt bore in an open drain, the 
manner of doing it has been explained in Chap. V« 

In all cases where the' admission of stirface- water, or 
what may be augmented in time of great rains, is una- 
voidable, the drain inust necessarily be open, to prevent 
the risk of choaking or filling up ; which is always the 
consequence when such water is admitted into a covered 
drain. This, in the middle or hollow part of a field, may 
Hot only be hurtful to the eye, but a considerable obstruc- 
tion in thea(^ of ploughing. It may, however, be reme<i> 
died, by giving the drain such a slope as it shall grow 
green on the sides, and the plough or cart may pass over 
it without interruption ; and the line of diredlion sliould 
be, if possible, parallel to that of the ridges, so as to give 
less obstru^ion to the cultivation of the field. When the 
field is in pasture, it can have no bad efFeft whatever^ 
as cattle pass over it with ease ; and being covered with 
grass to the bottom, no ground is lost. If there be a coOf- 
stant run of water in it, independent of what is coUedted 
from the ground on both sides in wet seasons, that may be 
confined to a narrow channel, cut a little deeper in the 
middle. However great the slope, it should not be ploughed 
With the rest of the field, but should always remain green ; 

as 
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as a sudden or great run of water passing through it^ wbeii 
loosened by ploughing, would wash down the sides and 
destroy its shape. In young plantations, open drains are 
the only kind applicable ; as the roots of the trees getting 
among the stones, and leaves choaking their outlet, would 
soon render covered drains of very little use. In lawns, 
and among thin grown-up wood, covered drains may be 
proper for cutting and carrying off springs, and may not 
be so liable to any defcA from the interruption of roots or 
accumulation of leaves, and will not appear unpleasing tQ 
the eye. Very small and narrow open cuts (commonly 
cJilcd grips) are very useful in the wet hollows of smooth 
pastures, to receive and carry off the stagnant water, and 
part of the rain as it falls. These are commonly one 
foot deep, eight inches wide at top, and the sides contradc- 
ed, so as to meet at bottom. The only objedlion to them 
is, their being easily stopt by the feet of cattle trampling 
upon them ; but it requires very b'ttle time and trouble to 
keep them clear. 

Sunk fences also come under the denomination of op^n 
drains ; but the nature pnd construction of these are so 
generally known, and must vary according to situation, 
that no description of them is necessary here. 

All open drains require to be scoured out and cleaned at 
least once a year ; for when this is negledled, they lose 
their good effect, and the operation becomes the more dif^ 
ficult afterwards. Although they cost less at first, this 
annual repair renders them more expensive than covered 
drains, that are not exposed to any outward obstru£lion* 



SECT. 
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SECT. XX, 

OF THE B£N£F1T DERIVED FROM DRAINING IK 

CENERAI.. 

In the Introdu6tion, I have mentioned some of the ai* 
vantages that arise from a proper drainage of iaod, an4» 
alsoy what further benefit may be derived from the princi- 
|>lesof Mr« Elkingfion^s system being applied to otber.tiae* 
fal purposes. Here» I shall only add a few observatik»f 
communicated to the Board on this subject, as -the advaa* 
tages, in general, are so obvious to every one. 

Of all the improvements by which intelligent hud^andry 
has advanced the value of land, to the equal benefit of the 
owner, occupier, and to the public, there is not, perhaps, 
another irom which so many advantages have been4efived, 
at so moderate an expence. 

Soils that arc wet from spring or from rain water, are 
equally nnproduflive, till laid dry. Seasons of tillage are 
Jost, if the hdid is in an arable state ^, and, in very wet 
years, its produce is scanty and precarious ; but when weU 
tdrmrad^ all other exertions of good husbandry are attended 
<with beneficial consequences^ and take full effect : the £ar* 
mer thrives on die same farm on which his predecessor 
was ruined! — Of its eflfefts on grass land. Lord Petre ob- 
serves, that '^ the land, after draining, not being so much 
-chilled by the long continuance of the winter w:^ter on the 
surface, produces earlier vegetation in the spring; the 

* That tfie ancient Romans were sensible of this, and that wet land was fit 
neither for being ploughed, harrowed, nor planted. Columella obsenres i **Kc 

lutosus ager tradtetur Nam quae limosa versantur arva toto anno desimuit 

posae tra^ari, occ sunt habilia sementi, au( occationi aut sutioni.'* 

Col. lib. ji. cap. nr. 

grass 
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grass is rendered of a better kind ; the white clover is tti^ 
con raged, which seldom fails in Essex and in Hertford- 
shire to chequer the land^uhtd fields with its sweet ap- 
pearance^.'* — And again: <^ Tillage land is moch more 
manageable ; it dries gradually, and early in the spring ; 
the bad efFefls of land being catcbed fjAl of water, when 
the parching winds in March suddenly harden the surface 
of wet grounds, is prevented, and the earth breaks kindly. 
This in a short time alters the very nature of the Soil ; 
the weeds and grasses change their colour ; every plant that 
grows loses the appearance of rankness ; the corn increases 
in quantity and weight ; and every benefit a farmer . can 
wish, is more or less the consequence of this first of all 
improvements, in proportion as the soil draws well or iW* 

Respedling the farther advantages of the pradice on 
arable land, he likewise observes: *^ The great advantage of 
land-draining is, we can plough earlier in the spring, and 
later in the autumn ; and it certainly makes tlie land tilth 
'easier ; and the land can be kept clean with less expence ; 
but it is too much for the farmer to expeft his return the 
fimcrop. I believe I have known some particular piece 
that has repaid the expence in two crops. It certainly is a 
very beneficial improvement to the farmer." 

Mr. Young, of Clare, says : " I have a field that used 
to be so wet and poachy in the winter, as not to be able t& 
"bear the weight of a sheep : I land-drained and fallowed it ; 
then sowed it witli wheat, without any manure, and had a 
crop equal to half the value of the land." 

In speaking of the improvements in the county of Es- 
sex, Mr. Vancouver has the following remark on the im- 
portance of draining : " There is no improyemcnt to 
which the heavy-land husbandry of this county owes so 
much, as to the fortunate introduftion and continuance of 

* AnnaU of Agriculture. 

the 
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the pra(9ice of hollow-draining. The means of meliora-* 
tion, and the consequent sources of fertility thence derived 
from the soil, over and above what it formerly yielded, are 
not more important and valuable in the present day, than 
permanent and precious, as they must prove in their con- 
sequences hereafter. The few instances of invincible 
blindness to the beneficial eSeOs of this excellent pradice, 
go no farther than to prove, that where the work is not 
improperly executed, it never cea^ to fail in producing the 
desired cflFefi." 
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Mints foil the ikpitovEitENT of bogsi afteii 

BEtMG DRAINED; 

'TPHE next thing to be considered, after a bog or piece of 
marshy ground has been completely drained, is th^ 
means most easily accomplished, and best adapted for ttt 
further improrement. If die bog is over-run with rushes^ 
and other coarse aquatics, nodiing will tend sooner to the 
fim part of its improvement, than wet'-^tocking it with 
cattle, so soon as it acquires a sufficient solidity to beat 
them widi safety; but care must be taken, not to put the 
cattle on it until it is sufficiently firm, otherwise the sur« 
face wiU be poached, and the coarse herbage not closely 
bitten : thus will the coarse grasses be closely eat down ; 
and the pressure of die catde will help to consdidate the 
surface. By diis alone^ it is wonderful to see the differ* 
ence of verdure diat soon takes place : and it is wcmhy of 
remark^ that a bog of the worst kind, after being drained 
and so treated, without any other melioration whatever, 
should spontaneously produce so many fine grasses, that 
have hitherto lain dormant, and by die superfluous moisture 
been prevented from coming forth, should, as it were, all 
at once be called into existence, and afterwards continue 
lo flourish and increase. T^ rushes wiU aoon dediocy 
and give way to better grass, which will spring up in 
abundance* Lime or marl, spread on the surface, will 
gready increase the grovnh of white clover, and other 

L 3 kinds 
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kinds of fine natural herbage, after the mshes aiw) coarse 
plants havclteen closely cut anil cat down with the cattle*. 
The first thing, however, to be done, whether the field is 
to remain in the natural state of pasture, or to be culti- 
vated by tillage, is to level the surface ; the natural irregu- 
larity of which is, in most cases, an obstrui5lion tliat ought 
first to he removed. The earth that composes the highest 
pans should be removed, and mixed into a compound will* 
lime, CO be used either as a manure for a crop, or spread 
on the surface as a lop- dressing for grass. Earth of infe- 
rior quahty may be substituted for tilling up the deepest 
lioliows. Where the nature and situation answers, no 
improvement is so cheap, so sure, or so profitable, as con- 
verting a certain class of bogs into water-meadow f. 

If it lies along the side of a river or stream, of which, 
by means of proper dams and cuts, a command can he ob- 
tained i and if the process of irrigation is managed with 
skill and attention, it never fails to produce luxuriant crops, 
of grass. This crop is in every respefl best adapted to the 
nature of such ground, being lass a£Fe£led by ihe incle- 
mency of a cold or moist climate, and giving a more sure 
return, without the labour and expehce of annual culture, 
than any crop of grain that might be produced. As a proof 
of tliis, I shall only mention the water-meadow on the 
estate of Odsionc-Hall, in Leicestershire, which, from 



■ Thebeudmeloculruiher, &c. ii when Ihcihoatiiic wuk, udUrart 
Ihe leed camri to mituciir. If lefl till ihe seei is ripe, it shikei, and, tilliiiE 
«n ihe erou<"l, nutlipliei ihek giowlb. They ihould be/rrgmiiii/ cul bcfoiB. 
ihli iciion, which will hkui eiilcpite ihern. i 

t IciDUiLbouiidetslaad, ihitihe luifaccEfllieboEhiibcen prapMlrleKl. 
ted, well rolled, and ■ gcHi4 sward of grin on ii, before iheaftnii' 
ii^ can b( aiierapted. Ii ii a (idi well ati-tnaiiiEd, that i- 
lliere ii bod ihaiwai formtriy no i worth bd. (Eiacrci b.- 
aniftiM. heiidet afTarding (icdtent piitun lilllht 
twotD!Horeo«iliaTi™'ii thebtginringol Utm.^ 
MtrUntltabiii. 






i|u. arts a *e ncer be hpt no leaf ^« c, 

^r*^^«f irdgaiaiicn k impofc «■! 
*^ 4!*>fc c nay |vtkai> sac, ante Aat 

«|Wifca^«ti|0kipW: n.t»TT» BUI-,,..,. 
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fiequently be cleaned and scoured out, to prevent their 
ehoaking up, and to desiroy the growth of rushes, or other 
grass that may grow up in them. From the very absorb- 
ent quah'ly of the peat, the water would require to have a 
more rapid motion on bogs, than on soils less porous or 
spongy. The saving of manure, is anocher circumstance 
infiivtiurof watcr-ttieadows, as the application of it would 
appear to be of no material consequence, being very seldom 
used by some of ihe best flooders in England *, Siill, how- 
ever, I should think, that the use of lime or i Af//-marl, di- 
luted in the water of the upper carier, would be attended 
witli the most beneficial effedts. Its finer particles would 
thus be intimatety diffused over the surface, would be 
lodged in closer contact with the roots of the grass, and 
afford them additional nourishment to what lliey receive 
from the fertilizing qualities of the water. The operation 
would be simple, and the expence trifling, from the small 
quantity of lime sufficient for the purpose. The lime 
should be laid down along the side of the uppermost trench 



■ The lite Mlclnted Bakcwell, who wu a gteit advocate for witeriOE, lael 
nomanuiean hit mtcr-meadoins. ll wis abTouritc idei of hit, IhitiratET 
tudcto iliMlovcr ihsgreateit bog or snamii, iiiiihsui itlrg JrainiJ, would 
sotonl; have Ihe elTeftofpradudiig a finer Iierbageon it, but (hat Ihe preuurt 
of water artificial] T brought -upaa il, would Tocce back thai with which it wai 
attcad; avetchirEed, into the channel rrom which it iptuni;. Nothing c: 
be mote absurd, aid wliich the foUowing fad will pioie: at Draytoo-iai 
peacTimworih, in Stdtfoidshite, a coniidctabic client of bag wai ihut w 
teredih; a cut for lhlI{lUt|^ase,co^ju£led under the direftion of Mt. Bakewc 
at a verY great eipence, aid which, afiet being completed, had the cSed of 
Riidering the ground much woric, and more iwampy ihau befoce. This, to 
lurprite of Mr. Baltewell [but nut eniinlr to hii coaviaionj, not having 
tWdX which he i^ucd ii would, Mr. Elkingion wai applied to, who, by mean* 
of a drain which he roade, and which did not crtcecd m-lhird of ihe enfn 
of Mr. BakewcH'i water-works, his rendered (he ground worth itx lim, 

)■ produced ia that countrr. Thii ii mentioned, ai a proof that land of that 
detcription, without bcins pTttiously diauied, on ncvai be tvueiel pilIi aj> 

or 
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bt catier, dtid, after being slacked^ put^ in small quantities^ 
among the water in the cut, and, being stirred about, would 
be* carried down by the stream, and equally diffused over 
the surface. It is to b^ observed, that the lime, or ^helU 
marl, i3 only to be used in this manner, the last days of the 
Watering. If there was not so heavy a, duty upon it, the 
Infuse of sak, Used in this manner, would be a valuable im- 
provement; its fertilising qualities being equally beneficial 
<>n pasture, as well as on arable land*. These experiments 
I have never seen ^raflised, although recommended; but it 
is obvious to every one who is in the least acquainted with 
the manner of flooding, and with the qualities of these ma« 
nures, that it must prove beneficial, beyond a doubt f. 

As it is only in certain situations, where this mode of 
improvement, by means of water, can be adopted and prac<* 

* In a commuDication to the Botrd of AsricuUurt, ob the nature and ^ali<* 
ties of salt, as a manure, by Mr. Roalfe, of Sandwich, he say< : *' Salt is alsa 
excellent upon rushy and sour pastures, which are subjed to occasion the rot in 
aheep; such isittefli6k, that it pvttents that deitru^ive evil from attacking 
them," 

f A method neatly simiUr to this, seems to be pradised in watering ground 
In Switzerland ; as appears from the following remark in a treatise, entitled, 
** Le Socrate Rustique," 1764 : *< Our cultivator considerably augments the 
vegetadve properties of the water by rich mould, procured, as I have already 
ftiendoned, from green turf, cut from eminences in pasture or fallow land. This 
he throws into the principal head of water, so that the lesser channels may im« 
bibe and communicate fertility over the meadow. "—In a note by the translator^ 
alluding to this passage, he says : '* This is a good thought ; but the benefit 
on some soils, of casting tlaekedUme into the stream, would be much greater, 
and acquired at a much less expence." 

Another method, praAisedby Mr. Miller, of Dunstall, in Staffordshire, me- 
rits attention: on the stream which he applies to the floating of his ground, are 
two pondsy for the purpose of supplying mills situated below. From these pondr 
tht floating trenches are supplied ; and as t^ere is always a quantity of fine mud 
deposited in the bottom of them, this he stirs about, so as to be carried alon^ 
with the water, and equally distributed over the surface. The success of this 
praAice warrants its recommendation. 

Although the watering of land is now arrived at a very great degree of per- 
^CcAkm, yet these hintt teem to have escaped the attention' of most pradlical 
itoodcvs. 

tised 
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tised with advantage, I shall next take notice of tlie othei^ 
means that may be used, and that are best calculated for 
the improvement of bogs, by converting them into a state 
of cultivation so sooa after draining as they become acces- 
sible to the spade or the plough. > 

If the bog is of considerable extent^ the first thing to be 
done after draining, or which may be done at the same 
time, is dividing it into proper inclosures, by open ditches.. 

These will assist in carrying offthe surface-water, which 
the covered drains do not tfkSt ; and part of the earth 
thrown out of them may be mixed in a compound with 
dung and lime, or made use of in filling up some adjacent 
hollows. If the ground is to be pared and burnt, part of it 
may be burned along with the turf; but this is supposing 
that no thorns or quick-fence is planted along the ditches ; 
in which case, no bank of earth is requisite on either side. 
In ploughing, regard must be paid to the proper diredion 
and inclination of the ridges and furrows towards the opeii 
ditches, in order to discharge the rain-water as it falls *< 
The great objeft is, to get the ground brought to such a 
state as to be fit for being laid down with grass-seeds, when 
it may be considered in such a state of improvement, that 
any subsequent crops will require no more than ordinary 
management to cultivate. 

,* Some bogs, when too much drained^ are apt to become parched in dry sea« 
ions. To remedy this, if the ground is very flat, or nearly level, sluices may bis 
made in the lowrer end of the division-ditches, which, in very dry seasons, may 
be let down, to keep in the water received from the top drains. If the ditchet 
have a descent, so that the water cannot stand level all the way, several lluicer 
of this kind will be necessary, or the water may be stopped, by building ih turfs'. 
The yvater may be allowed to stand within a foot, or a foot and a half, of the 
surface, and, by its stagnation, will ooze through the peat, or lipper soil, and 

c 

afford such a degree of moisture as will greatly relieve the crop. If in pasture,' 
the cattle should not be allowed to feed on it while the watei* remains in the 
ditches, nor for some days after, at they would poach the surface too much ; 
and the heat would skake them go into the ditches, where they might iioteasil]f 
get out. 

In 
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; In levelling or smoothing the surface, it will be neces- 
sary to use the spade, by which the work will be done 
nearly f^s expeditiously, and much more effedtually, than 
with the plough at first. There are various opinions, how 
far paring and burning is conducive to the improvement 
of land. Some have condemned it, as a pra£tice that ought 
to be exploded on every soil; yet, on a certain class of boggy 
ground, it may be considered as a very great improvement. 
Hot only from the excellent manure that the ashes produce, 
but also from its destroying the roots of every noxiSus plant 
naore effe<Slually can could be done by means of fallowing 
alone. The ashes of the burnt turf, when mixed with the 
soil by a superficial ploughing, so enricli it, as to produce 
excellent crops, for two years at least ; and if a little lime 
is added, it will help sooner to pulverize and heat the soil. 
If the bog is covered with long heiath, or ling, and other 
coarse benty grass^ it might be proper to burn it growings 
without paring off any part of the soil ; but this would yield 
only a small quantity of ashes, neither would it destroy en- 
tirely the roots of the plants, and, when ploughed in, 
would produce very little effedt. So soon as the turfs are 
reduced to ashes*, they should be equally spread over the 
surface, ploughed in with a light furrow, and turnip or po- 
tatoes, ought to be the' first crop. If the former, they 
should be sown broad-cast^ and fed off with sheep. By 
this, the soil will receive great benefit from the dung and 
urine, tlie refuse of the plants, and by being consolidated 

• In 1>urniiig the turfs, after they are properly dried, they should be set up in 
iarge heaps, adding to them as they bum. This confines the smoke and flame^ 
by which so much of the essence is evaporated and lost, when the turfs are burnt 
in small heaps. 

Parinf and burning the turf, is, in tome places, begtm in the month of 
March ; but it is better to delay the burning till April or May. The paring, 
however, may be done in March, and the turfi will be dry enough for burning 
ift Che month following. 

bjr 
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by the trampling of the sheep, ft will^then be in good 
state for a crop of oats or barley, ^hich should be sown 
trith grass-seeds, well rolled down. 'The ploughing, after 
the tumfps are ate off, should be very slight, not to bury 
the sheep's dung, &c. too deep ; in which case, a crop of 
oats is preferable to barley, as the preparation of the ground 
requires less ploughing. If the soil is ftjU of the roots of 
rushes, and other weeds, a course of summer fallow will 
be requisite, before any crop is taken ; ani if the ashes have 
been made in one comer of the field, they can be spread 
over the surface, before the seed-furrow is given ; and the 
roots and tough clods may be collefted into heaps, bumt^ 
and spread along with them. 

If the bog is deep of peat, and very soft^so as not to be 
fit to carry horses for ploughing it the first %ear, a crop of 
iurnip broad-cast may be got^ by sowing the ^eed among 
the spread ashes, harrowing it in with a light harrow and 
toller, drawn by men. Tli^ turnip should be eat off with 
sheep, and the ground will next year be so much consoli^ 
dated, as to admit the plough. 

If the surface is not pared and burnt at all, a course of 
fallow, even for two years, will be necessary, to reduce the 
soil to a proper mould ; in the kst stage of which, the lirne^ 
or other manure, may be applied. In this case, two white 
crops, wid) an intervening cme of turnip, potatoes^ &c. may 
be taken, before the grass-^s^eds are sown*. All boggy soil 

whatever^ 

* Ry«, teiog a hatdr P>»H <&^ ihriviAg 00 very poiNr MiU, i$ t very pro^ 
fiubitt crop oa draimd Seifycjf ^^1 P^red. ^nd kurut^ as a^irt from the fol«^ 
lowing extrad of a commuoication to the Soaui of Acricultoiv, rci^ftiiiK the 
•tate of husbandry in the neighbourhood of t*etersburgh : *' Rya-breadv at 
«very body knows, is the chief support af this distiid, at wall i> of the^ other 
oorthcm parts of Russia } bpt, in ovdcr (a save tba rya-flouTyand toinaka it last 
the longer, the iohahkanCs, whaa compalled by iKccsaity» mix with \Kfin** 
ffround oatmtalt the meal of buck- Wheat, and the husks of4h« fi<|d-JMistard- 
fted (tinaph ai^e/tsisj» The produce of rye in very few placet taries more 



DRAIKEC BOGS, &C. 



>« 



whatever, afier being once broke up and pulverized by 
tillage, and a course of summer fallow, should not be over- 
cropped he'ore being laid down in grass ; and when once 
brought into a good sward of grass, should »o( be too soon 
broke up, but continue so, brush -harrowing and top- 
dressing it, when the herhage begins lo fog : frequent roU- 
ing is also very necessary on such soft soils. 

It is better to feed sheep the first and sccondyears of tha 
grass, than lo cut it for hay, as it causes the roots of the 
l^nts to striice more horizontally through the soil, and 
more closely cover the surface. For this purpose, a greater 
proportion of wiiite and yellow clover, and other J 
^ra^j-seeds, should be sown. In the second breaking t^ J 
of the ground, after lying some years in pasture, no partU.I 
cular mode of praflice, or rotation of cropping, can he, 1 
laid down : the state of the ground, then, must be the ralB I 
for after-management, and by which time it will not onlj' 1 
have attained a firmer texture, but also adegreeofslrengtlv 1 
to produce any crops, with proper manure and cultivation, i 
In manuring soft hoggy soils, one precaution [S necessary. 
Xhe deeper the ploughings are, previous to the dung being J 
laid on, the better ; but the subsequent furrows should bt i 
very superficial, and the dung intimately mixed ; for whei 



Ibm here. Tha poor iindy landi will hirdty produn 
the quantity iown. The middling soro of land praduc 
jted. The rich and well manured Ijods, ind luch wher 
Bff, Kill prodExe, ia ■ good mioii, ten or iwclve for c 
eilnordiaaiy produced, it gathered from i'ggji laniii, Aal 
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-dinary incnaie muit be explained : it ii 
f raduced iy itrirlug lie ligi, which utiit (he *eg<l»tion 
frequently they find one gnin pioduce forty plinti, md euen more : for ihii 
rciKn, they generiUy uie a much am al I er quantity of lecd iniewlDg euchland. 
There ii no [«ed (o low clump rye (srcaU nmliicault J upon such landi, aiui7 
good cemmoD iied increiiKi very much upon lo rich * mil, to which the bun- 
inc of ibe surface hu added so much of the vegetative power. The acid il 
fawnia JulyorAuguit, and i) leaped about twelve moattai altei." 
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it is ploDghed in too decp^ not equally distributed and in- 
corporated with the soil, it is apt to subside below reach of 
the plough, or horizontal roots of the grain. The same 
is the case with lime, which always penetrates deeper into 
the soil ; and marl, when buried too deep, loses all its 
effca* 

Upon soft boggy land, intended only for pasture, no- 
thing will work a more quick improvement, than cover- 
ing it with a thin stratum of clay, gravel, or any other earth 
heavier than that of which the bog is composed. Clay- 
marl, where it can be got, is of all others to be preferred, 
both on account of its greater weight, and enriching quali- 
ties. Sea-sand, being mixed with shells, is peculiarly 
adapted for this purpose, if the bog is situated near the 
sea, where such can be easily got. The weight and pres- 
sure of these heavier bodies makes the bog soon become 
more solid, and likewise presses out more quickly the 
moisture contained in the spongy peat : the thicker, there- 
fore, it is laid on, the better. A thin sprinkling of lime 
over it, will add to its effedi, and cause white clover, and 
other sweet grasses, to spring up in greater abundance. 
The most barren soil will have a good effe£l, when used 
in this manner; but, of all others, lime-stone gravel is pre- 
ferable. By means of it, many extensive bogs are im- 
proved in Ireland, where it abounds ; but very little of ft 
is found either in England or Scotland, which renders that 
mode of improvement impra£iicable. After the ground 
has been thus treated, and lain some years in pasture, it 
may be broke up by tillage, and crops of grain taken, be- 
fore being laid down with grass-secds. By ploughing it, 
part of the natural soil will be turned up, and intimately 

* Coal- ashes is ao excellent manure for sour wet iand, either used as a top- 
dretfiog for grass, or, if ploughed in, tends greatly to destroy the tenacity o£ 
ttiffsoils, and render tkcm more produdive. 

mixed 
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mixed With the earth, &c. that has been laid upon it, and, 
if h'mc or dung is added, will altogether form a very fer- 
tile mould. 

Such are the methods by which many bogs have been 
cultivated and improved after draining, in several parts of 
England ; the success of which is a sufficient recommenda- 
tion of the praftice. But tiese hints are not to be consi- 
dered as the only means whereby this improvement can be 
efFefled : there are others equally beneficial, and in many 
situations equally applicable ; by means of which, there is 
no doubt that much boggy ground^ however barren in its 
natural state, may soon be rendered highly produQive: 
but to enumerate these, would be unnecessary ; for every- 
one who possesses ground of this description, will be able to 
ascertain what mode of management is best calculated for 
its situation, what crops he wishes to raise, or what kinds 
of manure he has in his power to apply. 



As no method yet pradlised for the improvement of 
inoss, has equalled, in produce and profit, that so success- 
fully introduced by Mr. Smith, of Swinridge-Muir, in 
Ayrshire, a short account of the process, and result there- 
from, may not be unacceptable to many readers*. 

The mo^s is of two different kinds ; the black, and the red, , 
or flow-moss : both are' of a considerable depth, from four 
to twelve feet ; but the first is reckoned more valuable, 
in several respefts, than the other. 

The fint thing is, to mark out and cut proper drains 
(taking advantage of the declivity), to draw off the super- 

♦ The Author visited Swinridge-Muir, when the moss was preparing for 
crop 1798; and this account of the process is partly from his own observation, 
and from a very minute account of it, published in <* A Letter to a Friend,** 
in 1796. 

iiuous 
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0UOUS water, and to divide the moss into separata small in- 
closures. These drains, or ditches, are commonly eight 
feet wide at top, two feet at bottom, and fotir and a half 
feet deep, when first cut ( but as [he moss afterwards sub- 
tides, they become less : they cost ad. per lineal yard. Af. 
ter these have been cut, and the moss thrown out has been 
spread from the sides, and the hollows filled up, the ridgfis 
are marked off parallel to the sides of the inclosure, twenty 
feet in breadth. They are formed, by leaviog a space of 
twenty inches untouched in the middle of ihe ridge, and 
turning up on each side of this a furrow with the spade, 
which is hid over the untouched space, so as to raise it to a 
proper height above the sides. The whole breadth is then 
dug, by turning over with the spade, furrows a foot in 
width, which has the appearance as if done by the plough. 
Tlic division -furrows are small drains about two feet deep, 
and as wide, for drawing off tlie superfluous moisture, 
and conveying it into the main drains. The ridges must 
not be formed too high and too narrow, nor the furrow- 
drains cut loo deep, otherwise the moss will be left too dry, 
and consequently prevent the aflion of the lime, which re- 
quires a certain degree of moisture, to have a proper effcft*. 
The next thing is tap-dresilng the ridges wiih new slacked, 
tr powdered lime, at the rate of 500 Winchester bushels 
per acre; /. e. 250 bushels of shell-limef. The moss is 
prepared for the first crop early in the summer preceding ; 
in which time the lime, aided by the cffefts of the differ- 
ent seasons, has so far meliorated the soil for reception of 
the seed. 



• In very dry weaiher this may be rtmedlfi, by iWiiping iht lower end 
•(ihedtain). ind reiaining the waiei; and iflherelsa ccnamiDd of any ipring 
or higher waier, iioiiy be leliptQihe nuiD ditchu : bui too much moiiuite i> 
tkciriu to be guarded igainit. 

f Srotcb i eiual to oac un ud one-foutlli, En&Uib. 

Potatoes 
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[Potatoes planted in the lazy-hed W2yy ought always to 
be the tirst crop, when dung can be got*. The potatoe- 
beds are formed across the ridges. A thin layer of dung id 
then spread over the beds, and the cuttings laid about i 
foot asunder, and covered (to the depth of a few inches) 
with the mould taken out of the trenches between the bedsi^ 
When the plants appear above ground, they get anothef 
thin covering, by a second scouring of the trenches ; and 
they require no hoeing till they are taken up. The pro- 
duce is never less than forty or fifty bolls, of eight Wiri- 
chester bushels, and the quality excellent. When the po- 
tatoe crop is removed, the ridges are again formed in tht 
manner aa before, and the division-fun*ows cleared otit. 

In this state, the groiind remains till next spring, wheii 
oat$ are sown and harrowed hi with a small harrow, drawn 
by meii. The early oat is always pi'eferred for seed, the 
late seed running too much to straw. The produce of the 
first two crops of oats- is seldom less than ten bolls (of six 
Winchester bushels) per acre, and that of the succeeding 
crops, sik or eight bolls, and often more. Five or six suc- 
cessive crops of oats are often taken, without receiving any 
^additional manure, or Exhausting the strength of the moss 
By this time, its nature has undergone a considerahk 
change, and has now the appearance: of a rich black mould, 
and is sown down with grass-seeds. It is not so favourable 
to the growth of barley, whieli is never sown before the 
first grass. When no dung can be had the first year, and 
oats taken with lime alone, the crop often misgives; 
which is a proof, that without dungy and potatoes for the 
first cropy it cannot be produ£tive. The different kinds of 
marl are v^ell adapted, and may sometimes serve as a sub- 

* The quantity of dwig is about elshtctn or twenty staglt-hortc cart-lWt (p 
•nacri. 

M slitiA^Qf 
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stitute for lime; but dung is an inseparable appendage. 
After the process thus described has been gone through, 
and the moss lain a few years in grass, it can be ploughed 
fafely with horses ; which lessens the annual expence of 
labour, without diminishing the produce. The spade is 
the only implement for the first years ; and It is astonish* 
ing with what neatness and expeditfon the accustomed 
workmen perfprm the operation. It is sometimes ploughed 
the fogrth year,* where the moss is not very deep. 

When laid down with grass-^seeds, the hay crop is oft^n 
abundant* and the pasture, afterwards, worth il. 5s. per 
acre ; which shews that the preceding oat crops have not 
exhausted too much of its strength*. Rushes are very apt 
to grow up in the pasture ; and the poaching of heavy 
cattle ought carefully to be avoided in wet seasons. 



4hstra£l, ofth§ Annual Expence and Profit pfr Acrtyfar fivp 

tears. 



FCropi. 
«•«. ^.^, Potatoes, 



^d 
4th 



Oats, 



Hay, 



£zp6lllCf. 

£. 15 18 

3, a 
3 " 
3 5 

O 12 



Profit. 

430 
3 *3 8 

I o 10 
348 

£. 26 8 II £. 12 13 9 



5 

o 

4 
2 

o 



Average profit, 2L los. 9d. per annum» and will lett for 
ll. 5s. per acre, in pasture f. 



* Bj^this, it does not teem 10 necessary to lay down with grass, after bnce 
manuring it, as in dry land ; for the crops (ail Kttle in produce ; and the great 
desideratum is, to have plenty of straw for producing dung, so invariably requi^ 
aite for the first crop. An intervening crop of turnips, would be an improve* 
ment in the rotatioo. ' 

i For a detailed account of the expenditure and profit, the reader it refentl 
% du litttiBir already mentioocd, fam, which this abttra^ i« made up. 

Thm 
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The different articles of expenditure making up this 
nbstraft, are stated at the highest rate, and the articles of 
produce equally low ; so tlvit, on At whole, it may be 
reckoned a fair average ; but the distance from lime, ia 
many places (which is here at hand), must alter the cal«» 
eolation, and increase the expence. 

A great 4eal of moss has now been improved, by cult!* 
vating it in the same manner, in the counties of Ayr, Ren-* 
frew, and West-Lothian; and, indeed, these examples 
have been the mean^ of inciting others to follow the same 
pra£tice in different parts of Scotland^ and which is every 
day becoming more gen^sil. 



4 ' « 
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CONCLUSION. 



sx 



t HAVE thus, endeavoured to explain^ in as precise 
tni explicit a manner as the nature of the subject would 
Jpcrmity the various circumstances and data on which the 
Art of Draining Land is founded ; together with the mari- 
ner of its application in different cases, and such dire£tions 
:as I hope will enable the pi:a£lical farmer to profit by the 
discovery. 

It will afford me the most lasting satisfaction^ if this 
Work is found materially to contribute in extending the 
knowledge and pradiice of an art of such general import* 
ance, and so likely to promote the interest of the farmer^ 
and of the public in general. 



JOHN JOHNaTONl* 



Edinhurgb. 
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